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In December, 1921, an American employed with a 
mining firm in Mexico, clipped and signed a LaSalle 
advertisement coupon. But he did not enroll! 

Ten years of silence followed . . . ten years of hap- 
hazard jobs, long hours, wretched pay . 

Then, in January, nineteen thirty two, that silence ae 
broken by a dramatic letter, high-spotted by these 
words: “Please send the first lessons with the least possible 
delay, as time is a highly important factor to me in this 
eae of our Lord! 

hrough five typewritten pages he recounted the 
hardships of those intervening years. A really able man, 
he had moved from one position to another, only to 
find advancement closed to him for lack of specialized 
training. 

No need here to recite those hardships—though in 
justice to him it is only fair to say that on four separate 
occasions he had almost enrolled . . . and that on each 
occasion he had postponed action because of some un- 
expected reverse seemingly beyond his power to avoid. 

“For five months now,” so he wrote, “I have been 
‘on vacation.’ Not a chance to take a course now—ac- 
cording to my carefully laid out and conscientiously 
fol lowed program... 

“But—supposing I had chucked that program at any 
time in the last 10 years? Supposing I had enrolled, in 
the face of seeming disaster, even though I had had to 
borrow the money to do it? Supposing even that I had 
enrolled only five months ago, at the beginning of my 
enforced vacation? In all likelihood I could have mas- 
tered the training by now. Or I might in the meanwhile 
ha ion, | thanks _ 
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The True Experience of a Man Who Almost 
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to my increased knowledge. As it is, for all I know, 
there may be another five months ieee any position 
++. with all sorts of dim prospects. ..and meanwhile I 
am getting older. 

“That settles it! To blazes with further procrastination! 
To thunderation with my financial program! I’ve bor- 
rowed the money, and I'll borrow some more... but I’ll 
do something with my time! This year is going to see a bit 
change in my affairs—and right here is where we start!” 


Send for Free Booklet 


These are searching times—and wise is the man who 
takes full measure of his competition .. . gets the special 
training that he needs. .. and thus commands the un- 
folding opportunities of our new-day business world. 

If you need to be convinced of those opportunities, 
forget that you ever read this message. For those oppor- 
tunities are not for you . 

But if you are determined to be out in front when 
men are picked for leadership one year, two years, ten 
years from now—do not, on your life, risk a day’s delay. 

Below is a coupon. It will bring you—without cost-— 
books that have led to increased earnings running into 
many thousands of dollars! Men of action—hundreds 
of them—will use this coupon for their personal advance- 
ment. Be one of those 
men whowillsteadily win 
their way to the better- 
salaried positions. 
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for aid in the night. You cannot set a price on 

For Yet this is true —telephone service is cheap 

e in this country. No other people get so much 
Wings | 


service, and such good and courteous service, 


such things as these. ! 


at such low cost. 


ag 


BELL TELEPHONE SYSTEM 


The Bell System cordially invites you to visit its exhibits at the New York 
World's Fair and the Golden Gate International Exposition, San Francisco. 


| JULY, 1939 Please mention PopuLaR SCIENCE MoNTHLY when writing to advertisers. 5 


ua How These Men 
Got Good Jobs 


in RADIO 


| HAVE BEEN DOING 


1 EARN $10 7.425 

A WEEK IN SPARE 

TIME AND Auways 

HAVE PLENTY TO 

DO. ONLY TRAINED 

MEN CAN Fix RADIO 

SETS NOWADAYS. | 

‘owe my success p\ 

To NRL ) 

WiL/AM F RUPP, 
AUGHTIR mits. ROAD, 


NICELY, THANKS TO NR. 1. 
TRAINING. MY PRESENT 
EARNINGS ARE ABOUT THREE 
TIMES WHAT THEY 
WERE BEFORE | 
“Toow THE COURSE. 
BERNARO COSTA, 
20 KENT ST, 
BROOKLYN, MY 


WITHOUT N.R. 1. 
TRAINING | COULD 
NOT HOLD My 42500- 
A-YEAR JOB 

WITH A 


| ANY NOW IN CHARGE! 
OF THE RADIO DE- 
PARTMENT FOR THE 
AMERICAN AIRLINES 
AT CLEVELAND. 
WALTER 8. MURRAY. 


Antacan amas 
Gavoer cosvacana, oe. 


I will Tin You at Home for 
RADIO and TELEVISION 


Do you want to make more mon 
sti Hons ¢ nploy Radio 


+ Broad- 


mW) to $500 a y 
many $30, 
io experts open th 
Ss. Radio manufacturers and 
well for trained men. Auto- 
commercial Radio 
y s offer oppor- 
promises good jobs 
d hold good jobs in all 

branche: Radio. My 64 pare book 
points out Radio's spare time and full time 
nd those coming in Televi- 
how to make extra money 
from 131 N Graduates 
telling what they are doi earning; sh my money 
back agreement. Get a copy FREE. MAIL Cou" PON 
NOW in envelope, or paste on a penny postcard. 


J. E. Smith, President, National Radio Institute 
Dept. 9GP3, Washington, D. C. 


MAIL NOW FOR Z =a 
[Pues] 

BIG BOOK ex 

J. E. Smith, President, Dept. 9GP3 Sy 

National Radio Institute, Washington, D. C. 


time repair woi 
a week. Many R 
own busin 
jobbers pi 
mobile, poli 


home to be Radio Experts. 


Name... 


ors ABC ssesstre 


Address........... 


6 Please mention Poputar ScreNcE MONTHLY when writing to advertisers. 


CONTENTS [continued] 


CRAFTWORK 


Mosques-and-Lakes Book Enda............ 136 
Shade Pull for Child’s Room... 150 


Doors Decorated with Rope 153 
ush_Tu 158 
‘Appeals t to Children 159 


Paper-Towel Roller for Kitchen. 
Spools Held in Neat Container. 


HINTS FOR THE HANDY MAN 


Reviving an Old Cedar Chest. 137 
Rubber-Padded Lawn Mower.. _137 
Clips Adjust Venetian Blinds... 138 


Transfer File Mounted on Base 


Making Nail Set in Emergenc 138 
Steel Wool Aids Furnace Repair. 139 
Strong Puller for Cotter Pins. 139 
Bobby Pin Grips Small Nails... 139 
Shingles Trimmed at an Angle 139 


Grooves in Oars Aid Rowing. 
Flash Light Has Spare Bulb... 
Concealed Bolts Lock Drawer: 
Improved Screw for Tool Rest.. 
Turntable Added to Shop Stool 
New Life for Old Hedge Shears. 
Sandpaper Improves Saw Guide. 
Nailing Boards to Concrete.. 
How to File Jig-Saw Blades. 
Container for Carrying Pies. 
Wire Holds Fencing Tools....... 
Utilizing Old Hack-Saw Blades. 
Small Brushes for Gluing Jobs.. y 
Thick Lather Removes India Ink........ 181 
Compass Locates Lost Outlet Box.... 
Drawing Board Has Extended Edge.. 182 
Scooter Made from Orange Crate. 
Finger Rest for Pin Vise... 
Extra Long Riveting Stake. 
Clothesline Props Hang on Wall 
Keeping Chaff from Grease Cup: 
Plans for Summer Projects. 


HOME LABORATORY 


Freak Tricks of Surface Tension 


Vision Changes as Light Fades. 
Differences in Liquid Viscosity.. 
Toy Demonstrates Resonance. 
Effect of Darkness on Eyes.. 
Shells Through the Microscope. 
Cabinet for Microscope Slides.............. 196 


MODELS 


Model Illustrates Electric Waves.. 
Transatlantic Liner Mauretania 
Illuminated Signs for Railway. 

(Continued on page 8) 


POPULAR SCIENCE 


LEARN TO DRAW AT HOME! 
BIG PAY! LOTS OF FUN! STEADY WORK! 


Are you seeking a pleasant, profitable, all- newspapers, printers—these are just a 
year-round profession? Would you like to few of the ready-made customers waiting 
enjoy the admiration of your friends? If for you. The market for commercial art 
so, here’s a tip for you: notice the hun- already exists. Indeed, many beginners 
dreds of ‘‘display’’ ads in Popular Science. even earn while they learn. Many artists 


Every -_ of these ads required work by a_ sell their work by mail! 
commercial artist! There are thou- 
sands of magazines and news-pa- YOUNG OR OLD—YOU HAVE 
pers! Hundreds of thousands of ads P EQUAL OPPORTUNITY 
each year!! Millions of dollars spent Youngsters and ‘‘oldsters’’—all 
annually for commercial artwork!!! have equal opportunity. What 
And now you, too, can get your counts is the quality of your 
share of this enormous fortune. work, not your age. 
In your spare-time, at home, you You do not need previous ex- 
can train yourself for this fasci- ~ AS = perience. ‘‘Commercial Art and 
nating, enjoyable, big-paying pro- Advertising’ teaches you by 
fession. This wonderful big book— easy stages, from the simple first 
“Commercial Art and Advertis- steps to finished work—the kind 
*—will show you how! nea Sominands) niga orlees. The 
most amazing art instruction value in 
EVERY COMMUNITY the world—nothing else compares with 
NEEDS COMMERICAL ART WORK it! Get a copy for FREE inspection— 
Local stores, manufacturers, wholesalers, today! 
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2—ELEMENTARY DRAW! 


ING 
Toaches all, the basic principles: outline drawing. mass stock.—Contains hundreds of professional 


art tips and secrets.—More than 800 illus- 


drawing, color work, still life, pen and in! ‘ high~ 
Fee ese whading, drawing from imagination, drawing trations for use as 1—Self-instruction 
from life, etc. Everything explained in simple language. chart: 2—Reference samples for profes- 


sional artists. (Designs, vignettes, alpha- 
bets, monograms, etc.). Actual inside 
samples of department store ads con- 
tributed by lacys, Gimbels and other 
famous stores. (Reveals secrets of big- 
time advertising.)—Rare nude studies by 
Rembrandt, Michelangelo, DaVinci, etc. 
—5 great ‘big Courses and 3 Speciai 
Sections, complete in one volu 

You get all this for the single 
price of $2.49! Nothing 

more to pay. 


YOURS ON APPROVAL 


ns, anal 
5—CARTOONING 
Comic-strip artists and movie cartoonists make fortunes. There’! 
always room for new ideas in this field. Are you pret 


Gourde iven vou the ‘inside dope:"' shows how it's done: how | 
ou can do it. Chockfal of humorous, amusing and entertaining 
Instruction charts and 


justrations. 


mn 
is, initial 


numeral ‘vignettes, 
tc. 2—F 4 


"ASHION 


= a 
and rice. Al it i |. 3—I 
siapetialeas none Geog wamsnscemnrnnn 
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HELEN, IVE GOT THAT HELPED ME ( DAY. for 10 days approval, I will pay postman $2.49 § 
TO MAKE MORE ; JV] LUCKY DAY-WHEN (plus postage), with the understanding that if T g 
? 1 GOT THIS am not more than satisfied I may return the book » 
= to you in 10 days and you will refund my payment 
in full. H 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


-we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 84 years National Schools, a recog- 
nized leader in the field of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state- 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 
—no misstatements; and a definite plan to fit you, 


Write Today 
For Full Details 


Mail the coupon below. Find out 
how you can get the finest in 
Diesel training without delay. 
See how this great trade school 
operates and makes its facilities 
available to every ambitious man. 
Actual work in modern training 
shops, a part of every man's in- 
struction. Shop methods time- 
tested for 34 years. Fascinating, ef- 
ficient preparation. Get the facts. 


WE ARE DEFI- 
NITELY INTER- 
ESTED IN 
HELPING MEN 


OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 


Lo4 


\ FREE 


br Fuze Look 

NATIONAL SCHOOLS (established 1905) Dept. 7-PSA 

4000 South Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE BOOK and information 
regarding Diesel Employment Opportunities and Requirements. 
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. .. Preparing for a Bigger Job 


Iam a student of the American School, Chicago. 
A little more than half way through my course— 
already my increased knowledge has brought me 
romotion as a result of the hour or so a day I 
ive been spending getting acquainted with the 
principles of the work I enjoy. I use only part 
of my spare time, so it doesn’t interfere with 
my home and social life, and certainly helps me 
on the job. 


I have been surprised at the practical manner 
in which even advanced work is explained. It 
is a lot easier than I had expected. I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to 201 felt pretty 
sure of myself. I didn’t take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 


You Can’t Win If You Don’t Try 
American School, Dept. GB46, Drexel Ave. at 58th St., Chicago 


CUT ALONG THIS LINE 


Try a Lesson Yourself —No Obligation 


American School, Dept. GB46, Drexel Ave. at 58th St., Chicago 
I have checked the line of work in which I would like a good Job. Please send me without expense or obll- 
gation on my part a copy of your Bulletin and an early lesson in the field I have selected. 


D Electrical Engineering 

C Diesel Engineering 

C Drafting and Designing 

O Electric Refrigeration 

O Heating, Ventilating, 
Plumbing 

0 Professional Accounting 
Incl. C. P. A. Coaching 

0 High School 

0 Highway Engineering 


O Air Conditioning 
O Architecture 
D Automotive Engineering 
O Automobile Repairing 
O Bookkeeping and 

Cost Accounting 
O Business Management 
© Civil Engineering 
O Aviation 
O Contracting, Building 
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O Law 
Liberal Arts (College) 

O Mechanical Engineering 
G Merchandising 

O Private Secretary 


O Shop Practice 
OD Steam Engineering 
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TO HELP YOU CHOOSE 


e Unwise choice of voca- 
tion may mean failure and 
ae | despair. To help you 
choose wisely, here are “previews” of 
fifteen fields with bright futures—written 
by experts in each field, and sent FREE on 
request. Mail the coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7664-J, SCRANTON, PA. 


Please send me at once, without obligation, a copy 
of the booklet, “What Vocation Shall I Choose?” 


* ONE YEAR Residence Course 


| Condensed course trains you for technical posi- 
} tions in minimum time. Combines theory with 
practical work in well-equipped laboratories. High 
j 


employment record is industry’s endorsement of 

Bliss training. Thousands of successful graduates. 

a Suburban campus; modern build- 

: ings; dormitory. 47th year begins 
Sept. 27. CATALOG. Give age. 


B LIS ELECTRICAL t 


SCHOOL 


107 Takoma Ave., Washington, D. C. 


TRIAL LESSON IN 


More good jobs now in Drafting. Learn AT 
HOME in spare time (or at our Chicago School), 
Send post card for FREE TRIAL LESSON an« 
see how easy to learn and get a good job. 


CHICAGO TECHNICAL COLLEGE 
_H-216 Tech. Bid 


FORDS 


as & COFFEE ROUTES PAYING 
GIVEN Millio lar 


mpany needs Ut 
men at once tomake 
I 


nings start at 
Ford Tudor 
5 given producers as bo- 
ull particulars fed tree. 
unt send porte 


E. J. MILLS, 0 Monmouth Aven. ‘Cincinnati, Ohio 


City. State. 


(Please PRINT name and address) 
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Learn this 
Profitable 


Profession 


in 90 Days at Home 


Hundreds of men and women of all ages 18-50 make $10.00 to 
$20.00 in a single day giving scientific Swedish Massage and 
Hydro-Therapy treatments. There is a big demand from Hospitals, 
Sanitariums, Clubs, Doctors and private patients as well as 
opportunities for establishing your own office, 

Learn this interesting money-making profession in your own home 
by mail, through our home study course. Same instructors as 
in our NATIONALLY KNOWN resident school. A diploma is 
‘awarded upon completion of the course. Course can 
be completed in 3 to 4 months. High School training 
isnot necessary. Many earn big money ~Yile learning. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include uniform coat, 
medical dictionary, patented reducing roller and 
Hydro-Therapy supplies without extra cost. The 
reducing course alone may be worth many times 
the modest tuition fee. 

Send coupon now for Anatomy Charts and booklet 
containing photographs and letters from successful 
graduate: These will be st it postpaid—F REE. 


Tin Gis aGLt aoa REE RE aia 
Dept. B70, 30 E. Adams St., Chicag 


You may send me FREE and postpaid, Anatomy Charts, booklet con- 
taining "photographs ‘and letters from graduates, and complete details 


of your offer. 
NaMe.ern 
Address .. 
City. 


natomy) 
Charts 


Staten... 
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LEMURIAN CULTURE 


The marvelous arts, crafts and sciences of the ancient world 
are today being revived in the interests of a new Lemurian 
Citizenry trained in the operation and management of the 
greatest industrial empire the world has ever known—the 
New Order of the Ages. We would help you find yourself in 
this New Order. Here each man and woman has a definite 
Place and a job. Would you like to know yours? 
Address Dept. Q-6 for our elaborate booklet “LEMURIA 

THE MAGNIFICENT.” No obligation. Enclose TWO DIMES 
to rush reply. 


LEMURIAN FELLOWSHIP 


1714-N. 69th Street Wauwatosa, Wisc. 


Be a MONEY-MAKING Rapio EXPERT 


rll train yeu for good job in Radio, Television, or « business of 
your own. My new, personalized sparetime home-study Course fits 
you quickly, ensily. "You get real Radio Equipment. 1 show you how 
‘earn while you leary 


FREE: Wester sears details in pew catalog “HOW TO 


MAKE M RABIG? Acader 
of Radio, 255-6 University Place, NW. Wasttington: B-Gs 


Splendid ppareanltian: Prepare in spare 
Ler ApH time. Easy plan. No previous experience 


needed, common school education sufficient. 
Send for free booklet “Opportunities in Pho- 
tography", particulars and requirements. 


p10 HOM™ soos miciea eset SSCS MERES, 


RUBBER MOLDS tstuszRares. 20.0% 


EXPLAINS SECRETS 


With Robber Molds you can make fast-selling composition novel- 
ties and earn tremendous profits. We supply instructions an 
terials. Send 10c for illustrated 24 page ox) ees 35 ‘details of 
this fascinating business. STEWART'S STUDIG, 
1. PS-7, 927 wilcox St.. © 


JOBS in RADIO-TELEVISION 


Extension and resident training in television, aviation and police radio, 
Let us tell you how we train men, fit them for good jobs, help them get 
jobs. Write for catalog. Affiliated with KMBC, major network stati 
Address MIDLAND TELEVISION, Inc.,104-G Power & Tt Bldg. Kansas City, 


FREE SAMPLE. Write‘quick—a postcard will do, 


PRESIDENT, va33ic'asst: 


Dept. 141, Chicago. 
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AVIATION WantsMore 
—a LINCOLN 


TRAINED MEN 
of Avia- 


incoin Government Approved Schoo! 
tion wants to immediately get in touch with men inter- 
ested in preparing for good-pay positions in Aviation. 


Huge expansion program calls for thousands more trained 

men. Our Graduates in demand. BE A PILOT Prepare here 

| for your official Government Pilot Rating. 16 Training 
Planes; 5 types. Learn night, blind, b 
country flying. “BE AN AEI TIC: 

Students here design and ila eon ales new airplanes. 

Bu Bey, opportuni 

\N AIRPLANE MECHANIC Learn to overhaul and rebuild real air- 

pisiee and engines. Training prepares you for Gov't. Mechanics Rating 

for immediate employment with Airline or Factory assist Graduates 

in locating employment. Our Graduates regularly taking good positions 

with leading companies. We furnish board and room for part-time em- 

ployment while in training. WRITE TODAY for complete information. 


LINCOLN AIRPLANE & FLYING SCHOOL 
617 Aircraft Bidg., Lincoln, Nebraska 


ECHANICS-WELDERS 
COLLISION MEN 


Good pay jobs for trained men in Auto and Diesel Mechan- 
ies, Electric Are and Acetylene Welding. Complete courses. 
Practical training. Complete courses in body and fender 


Write for 


bumping, spray painting, metal finishing. 
Fine equipment. Special low rates. Pay- 
after-graduation-plan, Write today. 


Michigan Trade School 
3716 Woodward Ave. Detroit, Mich. 


sur ENGINEERING son 
eEARNA DEGREE at Home 


From A Chartered Institution of Higher L: earning 


Employers Now Demand Graduates With De; 
88 Home Study College. lectrical, Civil, Mechanical: Desfting, 
oat ncn 


* AS GIVEN BY THE 7 You can start your training no matter 
THERMO INSTITUTE where you live, or enroll in full time 
resident courses any of the three splendidly equipped 
schools. Write for details on courses, and catalogue. 


THERMO AIR CONDITIONING INSTITUTE 


schools and laboratories at NEW LOS ANGELES 
Catalog free. Residence course in 


ICAG 
S518 Broedway 20121 Larrabee St. 191 Se. Alvarado St. 
three months. 


FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 


Leam to Play Spanish Guitar—Piano 


Easy lessons at home. Inexpensive. 132-page Music Dictionary 
FREE when you enroll. Stop lessons when you like. Money back 


Write for rt Aree details. 
STITUTE, 30: 24th Place, Dept. F-4, Milwaukee, Wis. 


EARN THE DEGREE 


(Ps.D.), Philosoph: Genes 
aie crrecvon aan ee oe “chiaireneo By stare 
fetin at on Obligation: 

6 Thicge mith Ave 


Maximum training minimum time; 


practical and theoretical. Modern 
equipment, experienced teachers. 
instruction. 40th year. 


Hawaiian Steel Guitar— 


restringing tennis 


‘bigprofits 
racketa at home. aay mgr Ex: 
Our tenn, | Badtntang foashi 
nd for 
ES for PREC. aia 
Gon 10s7 W.47thSt. 
79 Chicago, U. S.A. 
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Will You Let 
Me PROVE | Can 
Make YOU a 


LET ME START SHOWING 
RESULTS FOR YOU 


Whata I 
difference. 


For quick results 
| recommend 


a Recommend 
en 
GAINED 29 
__ POUNDS 


Now 


{Did welgh 141. 
T, 


7-DAY TRIAL OFFER 


T could f 
thusiastic reports 


Il this whole magazine with en- 
from OTHERS. But 
What can 


nd out—at my fi Just give me 
day trial. Just one week !—and even 
port time I'll start giving RE- 
And it will be the kind of 
S that you (and anyone 
) FEEL, MEASURE. with 


IS Developed ‘Main’™ 


imam nsion’ thas done so much for 
lows that I 


f power pushing 
fld up your. shoulders to 
put new, hard, firm mi 

make those stomach 

bard ridges! 

ty, °S. risk a postare 

or amy 48. page rated 
Bt ersonatly 


CHARLES ATLAS, pee 1G, 
115 East 23rd Street, w York, N.Y, 


nd compen 
BOOK Ww AT 


Charles Atiag, 
New York, N.Y. 


I want the proof Gar ‘Dynan TENSION will help make a new 
ne 
rh 


man of me—give me a healthy. husky Boa 
Send me your free book, “Everlastiny 
details of your Tay “TRIAL OF! bh 


ind big muscle de 
fh and Strength”’ 


Name ..... 


@iease print or write piainiy) 


Address 


City..... 
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“|... Without Any Butter!’’ 
He’s Got Something There! 


Wuy not a department in your magazine 
in which readers could give vent to a little 
spleen? It does us all 
good once in a while to 
give voice to some pet 
peeve. For example, you 
could have space in the 
back of each issue in 
which each month some 
reader could express 
himself thus: “I nomin- 
ate as my selection of 
the world’s most use- 
less thing to eat—a let- 
tuce-and-tomato sand- 
wich."—A. T., Terre 
Haute, Ind. 


SAYS YOU, AND 
WITHOUT 
BUTTER! 


For a Summer Resort, 
the Sky’s the Limit 


IN READING a book about the weather, I came 
across a statement that seven miles above the 
earth, the temperature is always about fifty- 
five degrees below zero. When I’m sweltering 
at my desk this summer, I'll think about that 
nice, cool place—just seven miles away! — 
P. A. N., Washington, D. C. 


There’s a Lot of Evidence 
To Support the Theory 


Coup it be possible that one or more Europ- 
ean rulers have discovered the attractions of 
“caapi,” a powerful narcotic drug in which 
some Peruvian Indians indulge? I quote from 
the “Field Museum News”: “In about two min- 
utes its effect begins to be apparent. The 
drinker ... is swept by 
dizziness. When this HOW ABOUT SOME OF 
stage has passed he an- ‘THAT PROWIBITION 
nounces that he sees STUFF ? 
charming landscapes, 
trees laden with fruits, 
birds of gorgeous plum- 
age, and other beautiful 
things. Then, suddenly, 
the vision changes. Un- 
able longer to support 
himself, he has halluci- 
nations of persons ap- 
pearing to ridicule him, 
of tigers, serpents, and 
supernatural creatures preparing to attack 
him, and other fearsome things. ... When 
the Indian awakes from his trance he must be 
held down by force to prevent him from seiz- 
ing his weapons and attacking the first person 
he encounters. .. ."—P. T. W., Leonia, N. J. 
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Explanation: Those Iodine Bottles 
Are Just Meant To Upset You 


ANSWERING T. T. P., Wayne, Mich., in the May 
issue, you must understand that iodine bottles 
are made to upset so you will buy more iodine. 
Not only that, but to ruin your wife’s fine 
tablecloth. Now, all you have to do is clean 
out one of those well-designed, nontipping ink 
bottles and pour the iodine into it. Then send 
the iodine bottle with ten cents to some one, 
with a letter of not more than ten swear words, 
and get a late-model whoosis. Hurry!—W. C. 
W., Youngstown, Ohio. 


Who Wants To Take a Picture 
of an Old Tin Can? 


Tue other day, I read a newspaper item about 
the San Francisco, Calif., branch of the Society 
for the Prevention of Cruelty to Animals giv- 
ing the boys of that city small cameras in ex- 
change for their air ri- 
fles. That’s great stuff 
for the birds and squir- WH EE! 
rels, but a little tough 
on the boys. I’m an m 
amateur photographer wd 
myself, but I also think 
it’s great fun—and good 
training, too—to learn = 
to shoot with an air rifle. 

Why can’t they just 

educate the kids with a \ = 

little old-fashioned prop- 

aganda—let them keep wx. 
their guns, but teach 

them to save their shot for popping away at 
tin cans? Then everybody will be happy— 
boys, squirrels, and even the S.P.C.A—R. U., 
Birmingham, Ala. 


How About a Museum 
for Our Own Wooden Horses? 


HaNnpb-BoreD wooden water mains, believed 
to have been laid before 1840, were dug up re- 
cently in Brooklyn, N. Y., under the shadow 
of the aging Brooklyn Bridge. Newspapers re- 
ported that the clean, tapered-bore holes in- 
dicated that they had been used for water 
distribution. It makes us think of the seven 
cities of ancient Troy, that archeologists have 
exposed, built one on top of the other by suc- 
cessive ages of men. It further makes us won- 
der if history will not repeat itself in the build- 
ing of new cities on top of cities in our own 
land. It seems to me the century-old water 
pipes prove it is al- (Continued on page 14) 
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INFORMATION ON HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you're interested in inventing some- 
thing, you need this new 48-page book that gives the entire Story of 
Patents. It tells you for the first time about new phases of invention, 
how others succeeded, how the patent laws protect you, how to market 


your invention, where to obtain finances, how to form a 
company, partnership, or arrange for royalties from your 


invention’s sale. 


PRACTICAL BENEFITS 


You will find 6 complete pages {l- 
lustrated with simple inventions 
that have succeeded in six dif- 
ferent fields of industry. Over 
100 illustrations are in this book. 
You will read the stories of ten 
(illustrated) of America’s most 
famous inventors. You will find 
an experienced and thorough sur- 
vey of market conditions affect- 
ing the inventor—showing the 
possibilities for commercial in- 
vention today. Entire chapters are 
devoted to the value of a patent 
in promoting the final success of 
your invention. The importance 


WHAT A PATENT 


Without a U. S. Patent, you can- 
not expect to reap the profits 
that your invention may make 
possible. Send at once for this 
book. After you get that, you'll 
know exactly what to do to pro- 
tect yourself. Anything you write 
us or send us is strictly confiden- 
tial between us. All letters and 
drawings are kept in strong, steel, 
fireproof files, which are open 
only to us or authorized members 


Get Ta 
FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 


absolutely FREE! 


tion Blank. Write NOW. 


JULY, 1989 


Be 


This new 48-page book of facts is 
You need 
Simply fill out the coupon, and mail. The 
field of invention changes constantly— 
here is the latest information. 
very few days you will receive our Free 
Book, together with the Record of Inven- 
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of quick action in applying for 
patent is stressed—facts reveal- 
ing danger of delay are empha- 
sized. 

If you expect to realize profits 
from your invention you must 
protect it with a U. S. Patent. 
Otherwise you may find that all 
your time and labor have been 
lost, because it often happens 
that other inventors are work- 
ing on the same invention. If you 
have an invention, or an ambi- 
tion to invent—get the infor- 
mation on obtaining patent AT 
ONCE! 


DOES FOR YOU 


of our staff. We have secured 
patents for inventors located 
in every State in the Union. 
The practice of our organiza- 
tion is confined entirely to 
Patents, Trademarks and 
Copyrights. We have had 
years of experience in Patent 
Matters. When you place your 
patentable invention in our 
hands, we are in position to 
proceed at once to secure pro- 
tection for you. Our fees are 
reasonable, and if 
you desire, we can 
arrange convenient 
terms of payment. 


and HYMAN BERMAN 


88-E Adams Building, Washington, D. C. 


Registered Patent Attorneys Before U. S. Patent Office 


Please send me at once your Big Free 48-Page Book, ‘‘Pat- 
ent Guide for the Inventor’’ and your specially prepared 
“Record of Invention’’ form. This request does not obligate 
me. 


it NOW. 


Name. 


Within a 


Address. 


Our Keaders Say _—— 


ready happening. Such relics deserve their 
own museum.—-I. N., New York City. 


J. G. May Take a Deep Breath 
and Turn to Page 49 


As an old reader of your magazine, may I 
make a suggestion? Why don’t you give us 
some articles, or an ar- 
ticle, on camping, or on 
making our own equip- 
ment for hikes and 
camps? I think this 
would encourage some 
of your workshop en- 
thusiasts, who may 
spend too much time in- 
doors, to get out of 
doors and breathe the 
fresh air. Here’s hop- 
ing that my suggestion 
won't die in the waste- 
basket, for I am sure 
many other readers would be glad to see an 
article along the lines suggested.—J. G., Mex- 
ico City, Mexico. 


DON'T FORGET 
THE TEQUILLA, 
SENOR ! 


Three Witnesses Notwithstanding, 
This Letter Was Dated April 1st 


Here's another rat story. I think it goes the 
one in your April issue one better. One day, 
my grandfather's old black cat caught a mouse 
at a hole under a sink and, playing rough, she 
accidentally killed it. The cat looked at the 
dead mouse a while and then went out, caught 
another one alive, brought it in, and put it in 
the hole where she’d killed the first. Three 
people saw this.—S. W. D., Grampian, Pa. 


Too Bad This ‘‘Refinery’’ 
Can‘t Turn Out Gasoline 


Gus Witson’s experience with “Varnish’— 
a New Engine Trouble,” was very interesting. 
I run a gas station, and am sure I have had 
two customers who got into the same trouble, 
although not from my service. Both had used 
cheap oil, as Gus’s cus- 
tomer presumably had. 
We know that such oil 
usually has not been 
fully refined to remove 
all the _ by-products, 
sludge, wax, and so on. 
We also know from ex- 
perience that when a 
hot motor is idled, the 
engine temperature 
rises, since the radia- 
tor is not getting the 
forced flow of air. Con- 
sequently, the increased 
temperature acts as a refiner on the flowing 
oil, somewhat as it does in the big refineries. 
The by-products are extracted from the oil, 
leaving the entire motor covered with a film. 


THEY LOOK ALIKE. 
MAYBE HE USED ' 
VARNISH. 


14 


Perhaps my version is not practical, but I be- 
lieve it a possibility—C. W. H., Rome, N. Y. 


He Wants To Survey 
All He Is Monarch of 


Durinc the many years that I have been a 
reader of your excellent magazine, you have 
published articles telling how to dq almost 
everything under the 
sun, from deep-sea div- AND THEN HE'D SURVEY 
ing to raising polar MY HAT TO SEE IF IT 
bears in your own back WAS ON STRAIGHT! 


yard. However, there 
is one fascinating activ- GA, 
ity that I do not remem- i 


ber seeing covered—sur- 
veying. Why not give 
us an article, or a series ie 


of articles, describing 
the fundamentals of this 
venerable art? You 
might even tell how to 
make some simple in- 
struments with which readers could map their 
farms, city lots, and neighborhoods. It’d be a 
lot of fun.—H. D. T., Los Angeles, Calif. 


His Neighbors Said Something 
Stronger than Zowee! 


Looxinc through my old issues of P.S.M., I 
came across an article which showed how to 
construct an inexpensive Tesla coil. I gave it 
a try. After monkeying around for a week 
with the thing, I 
thought it wasn’t going 
to work, but I acciden- 
tally touched a live wire 
and—Zowee! I'll say it 
worked! The only trou- 
ble with it now is that 
every time I turn it on, 
the neighborhood ra- 
dios sound like an air 
raid in the movies. So, 
please devise a Tesla 
coil that won’t get me 
in Dutch—F. M. W., 
Cleveland, Ohio. 


THAT LIVE WIRE 
WAS THE MATE TO 
THIS BRICK! 


A Shutter-Tripper’s Nightmare 
Is a Badly Timed Flash Gun 


PerHaps I’ve just overlooked something in 
the course of my reading on matters photo- 
graphic, but I have never run across a simple 
method of synchronizing my photoflash gun 
with my camera shutter. When you buy a 
flash gun, the dealer either does this job for 
you or assures you the synchronization will be 
automatic. Sooner or later, the adjustment 
gets out of whack, however, even though it 
was right to begin with. This means a trip to 
the dealer for a servicing job, as a rule. Isn’t 
there some sure-fire, simple way of doing the 
job yourself, without (Continued on page 16) 
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—lIf you are mechanically 
inclined and interested in 


Mea 


and industrial centers— 


the Hemphill Diesel training pro- HEMPHILL DIESEL SCHOOLS own and operate resident 
Inve gate grams, which have been developed training schools and shops at these eight important marine 


over a period of years and repre- — Boston—116 Brookline Avenue. 


sent the accumulated experience of many American Queens Boulevard, Long 


and European Diesel engineers. 


Memphis—431 


New York—3] -32 


Island City, Detroit—2345 


West Lafayette Boulevard. Chicago—2006 Larrabee St. 
Monroe Avenue. Los Angeles—2012 


, % . 5 San Fernando Road. Seattle—513-S Dexter Avenue. 
Diesel and Diesel-electric train- Vancouver, B. C.—1365 Granville Street. 


ing. . . You may start the course Applications for enrollment will be accepted from English 
at home, and complete it in any speaking students residing in foreign countries. Write for 


of the shops and laboratories operated by the Hemp- 
hill Schools — America’s Original Exclusive Diesel 
Training Institution. 


special terms. 


| Hemphill Diesel Schools (use nearest ai 


dress) 


g ; . " Please send data on your Diesel courses, 
You will find Hemphill Diesel IB also copy of the booklet ‘‘March of Diesel.’’ 


training practical — absorbing — 
useable. Your training includes Jj 


Diesel” describes the various courses. | 


training courses. 


work on industrial, transport and marine engines— I ACE 
installation, repairs and operation. The ‘‘March of | | STREET 


CITY. 


STATE____ m-39-5 


Cut me out, paste me on a postcard and mail to Popular Science 


Practical Aviation Instruction for the 


CUT ME OUT AVIATION res 'crticeiertertemetent Ss 


The transport license method of spe- 


Monthly, Dept. 79, 353 Fourth Ave., New York, N. Y. I'll bring 8312 Woodward 


cialized aviation instruction, published since 1980. For particu- 
lars, write, enclosing stamp. 


THOMPSON AVIATION PUBLISHERS 
Detroit, Mich. 


you complete supplies and instructions on how to make easily 
several dollars a week in your spare time. 


FIX IT YOURSELF 


Save yourself a lot of expense by 

doing your own odd repair jobs. 

Get this new edition of a famous 

book, showing with diagrams and 

directions, how to fix and repair fur- 

niture, electric outlets, windows, 

., doors leaky pipes, floor boards, 

chimneys, boilers, weather proofing, painting and 
hundreds of other construction and repair jobs. 
Picture diagrams show how each job is done. Full 
cloth bound $1.00. 


Popular Science Monthly, Dept. 79 
353 Fourth Ave. New York, N. Y. 


Zz 


others, 


ci 
KES Y. 
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8, Stamping Machines 


New York City 


TRI=STATE C 


ENGINEERING DEGREE JN 


Courses in Civil. Electrical, Mechanical, Chemical, 
Aeronautical, Radio Engineering. The Mechanical 
course includes Diesel Engineering, Air Conditioning 
and Refrigeration. Essentials of engineering train- 
ing included and non-essentials eliminated. Tri-State 
graduates in Radio Engineering can complete the 
Electrical course in 24 weeks._B. S. Degree granted 
upon completion of course. For ambitious, earnest 
students. Special Preparatory Department for those 
who lack required high school work. Graduates 
compete successfully with those of 4-year schools. 


OLLEG 


2 YEARS 


Technical instruction at 
lowest cost and in least 


time consistent with 
Intensive _ instruction 


thorough training. 
in accord with 


individual 


ability. Courses also in Business Administration 
and Accounting. Also short diploma courses (36 
Drafting. Students from all 
parts of the world, Tri-State graduates make good. 
Tuition, living costs low. Enter 


weeks) in Surveying, 


January, March, June. Write for catalog. 


579 College Av 


Angola, Ind. 
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Ow Keaders Say ne 


using up a lot of test film and bulbs? Some- 
thing that is not just trial-and-error testing, 
but positive and dependable? If there is, won’t 
you tell us about it?—S. G., Laredo, Tex. 


Reader Adds to His ’“Must’’ List 
“News from the World of Medicine’ 


One of the most read- 
able features in your 
June issue was the one 
entitled “News from 
the World of Medicine,” 
and I’m writing to say 
I hope it will become a 
monthly affair. I real- 
ize what a task it must 
be to collect a lot of in- 
formation on this im- 
portant branch of sci- 
ence, and then pick out 
material having both 
interest for your readers and information of 
newsworthy value. If you should decide to 
run such an article in every issue, it will go on 
my “must” list for reading, along with “Read- 
ers Say,” “Gus and Joe,” “Question Bee,” and 
the photography items. Nice going!—T. S., 
Montpelier, Vt. 


The Problem Presented 


No Great Problem to Him 


THE problem submitted by G. C., of New 
Orleans, La., about the club members who 
wanted to raise money for a statue presented 
no great difficulties. Here is my solution. Let 
x represent the number of charter members 
who pay $4.50 annual dues each. Let y be the 
number of dollars dues paid totally each year 
by all the other members. A couple of simple 
equations can be drawn up to show that x 
equals 80.—E. E. Mcl., Jr., Evanston, Ill. 


We Took the Right Boat 
but the Wrong Railroad 


IN THE article, “Low Bridge,” in the March 
issue, reference is made 
to the Canadian Pacific 
Railway having been 
asked by a mining 
company to transport 
the 100-foot river 
steamer Radium King 
from Montreal to the 
banks of the Mackenzie 
River, on the other side 
of the continent. May 
I point out that it was 
the Canadian National 
Railways that trans- 
ported this steamer? 
The first shipment moved in March 1937, re- 
quiring one box car and five flat cars. The 
second shipment moved in April the same 
year, requiring the same equipment. There 
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were two boats, Radium King and Radium 
Queen. These shipments were made from 
Sorel, Quebec, on the banks of the St. Law- 
rence River, forty miles east of Montreal, for 
through movements on the Canadian National 
Railways, thence by Alberta Waterways to 
the banks of the Mackenzie.—A. N. L., Mont- 
real, Canada. 


Reversing the Color Lenses 
Gives the Same Odd Effect 


A QUEER thing happened after I inspected 
the stereoscopic picture on page 65 of the May 
issue. I followed the instruction and saw the 
relief picture of a section of Utah, which 
looked like an aerial view, as you said it would. 
I then turned the map so the bottom was 
where the top should be, just to see what it 
looked like. To my astonishment, the whole 
effect changed. The hills became valleys and 
the valleys became mountains. It looked as 
though the whole area had been turned inside 
out. Just try it. You'll find it a queer experi- 
ence.—J. K., Douglas, Ariz. 


The Writer Warns You— 
It’s a Tough One 


SeveraL mathematicians I know have given 
up trying to solve this problem, others are 
still working on it. The 
writer has had better 
success, solving it by 
two different methods. 
The problem is to di- 
vide a tank shaped like 
a truncated cone into 
two halves of equal vol- 
ume. It is obvious that 
the lower half will not 
be as high as the upper 
half. Find the height, 
top diameter, and vol- 
ume of the lower half. 
The tank’s dimensions 
are as follows: Top diameter, 6 feet; bottom 
diameter, 8 feet; height, 9 feet—S. P. G., Los 
Angeles, Calif. 


He’d Have Us Short-Circuit 
Elementary Radio Article 


In answer to D. da C., who asked in a re- 
cent issue for an article on elementary radio 
building, I would like to suggest that instead 
of skipping over your good radio articles, he 
purchase a handbook on radio building, so 
that he can then understand them as so many 
of your other readers do. I am hoping you will 
not print such an article, because, for one thing, 
I think you have gone practically to the be- 
ginning of radio building in previous issues. 
Incidentally, I’m looking forward to a good 
article on an amplifier for a carbon-mike, pub- 
lic-address system.—J. B. de M., Vancouver, 
B.C 
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SAYS HEALTH AUTHORITY 


‘7Stop Poisoning Your Body With Wrong 
Foods if You Want to Live a Full, Healthy 
Happy Lite!"? warns John X.Loughran,Ph.D. 
dynamic author, lecturer and radio health 
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Pees CONSTIPATION 
Food Facts That Will Amaze You! 


If you suffer from some common ailment, every unbalanc 
eat may make that condition worse! Find out which food: 
sons -- which as medicines. Learn how common FOOD 


health to many after drugs and 
all else had failed, and how 
YOU can learn these new facts 
in your own 
home. Send for FREE BOOK that tells you all [9 
about it, No cost or obligation. A postcard will do. 
Send NOW = before you lay this magazine aside! 


20th CENTURY HEALTH INSTITUTE 
Lincoln Building, 742 So, Hill St. 
Dept 73 U, Los Angeles, California 
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ARTISTS MAKE MONE 
Find out your ability. Send name, age, occupation and 


address for Free Vocational Art Test. 
Federal Schools, Inc., 7149 Federal Schools Bidg., Minneapolis, Minn. 


n a card if you enclose stamp t 
age. Wr ty. The Tamblyn School of Penman- 
Ship, 437 Ridge Bldg., Kansas City, Mo. 


Thousands appointments 
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HOSPITALIZATION 
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SURGICAL FEES 


Learn how hospital and surgical bills are paid for 
every member of your family, in case of sickness 
or accident, for trifling cost. Plan permits you to 


go to any hospital in PAYS UP TO 


U. S., select own sur- 
ior relent glee $150 Hospital Bills 
ccomea examination 3150 Surgical Fees 
$90 Sanatorium 
$20 Operating Room 
$10 X-Rays 


This coupon _ brings 
complete details— 
without obligation. 
No agents will call. 
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Rush to me 


The amazing performance of 

the Diesel powered Burling- 

ton Zephyr trains has opened a 
new era of power efficiency. Air- 
planes, automobiles, great industrial 
Dlants will soon be using these mar- 
velously efficient engines. This means 
a new profession, 2 new trade for 
thousands of men. Learn Diesel op- 
eration, construction and repair NOW 
through our brand new quick refer- 
ence cyclopedia, the only complete 
encyclopedia on Diesel Engineering. 


6 Big Books Shipped FREE 


for examination. If you want to get into the most promising new 
field of the century, the livest, most up-to-date, most talked of pro- 
fession, send for these books on our amazingly free shipment offer. 
Over 2500 pages profusely illustrated and right up to the minute, 
Examine these books, read them, test them and if not thoroughly 
satisfied return them at our expense and you won't owe us one cent. 


oF Brand New 1939 Edition 


Roers, 
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7m theo fe throu wer, 
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ios om oo os on os On 

AMERICAN TECHNICAL SOCIETY, 
Drexel at 58th Street, Dept. OB20, Chicago, Minois. 

pay send me the new 6 volumes on Diesel Engineering for ten 
examination. ‘will pay the fow cents express only. Will examine ite 


> them, in which cage I agree to 
pnd Zou $2.00 in ten aa ‘and $3.00 month antil the total price of enly'#24.80, 


AERONAUTICAL UNIVERSITY 
ENGINEERING [B. S. DEGREE] — ADM 
TION = CERTIFIED MECHANICS — RADIO — 
SHEET METAL — WELDING 


A real technical university education in less time at 
less cost, Graduates with all leading aviation com- 
panies and air lines. Day and Evening classes. State 
Accredited. Write for Free Illustrated Bulletin. 
Address 
Aeronautical University, Curtiss Wright Bidg. 
}. 1342 S. Michigan Ave., CHICAGO, ILL. 
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LAAT DRAW 


—at home in your spare time 
Learn to be an Artist and become your ‘‘own bi * Our 
practical method has trained men _and women of all ages 
since 1914. COMMERCIAL ART, CARTOONING, and 
DESIGNING all in one complete course. Trained Artists 
are capable of earning $30, $50, $75 a week. 

No previous Art experience necessary 
FREE BOOK, ‘‘Art for Pleasure and 
Profit’’ describes course and TWO ART 
OUTFITS included. Mail coupon today. 


5 Washington School of Art, Studi 
1115—15th St., N. W., Washington, D. C. 
1 Yes! I am interested in learning to draw. Please send me your & 
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§ Free Book, ‘‘Art for Pleasure and Profit.” 


Address .. 


NEW OPPORTUNITY IN 


ACCOUNTING 


—and how you can fake advantage of if 


Never before, has there been as great 
an opportunity as now faces the ac- 
counting profession. Depression has 
taught executives the vital urgency 
of knowing all the facts about their 
business. Then our new governmen- /, 
tal policy forces the keeping of bet- [¢ 
ter and more complete records in /, 
every office and plant. It is not a 
matter of choice—it is necessity. 
Authorities tell us the demand for com- 
‘accountants_will 
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Pictured in FULL COLOR—Each 7% x 
10%”. Send only 10¢ to cover matling 
costs. The wonders you have longed to 
see, reconstructed from recent discoveries 
and painted by famous artists, so you 
View them at the height of their glory, and 
read their stories. 2: Edi 
ary 
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of Lyte YOUR WAY 


DON’T COPY - LEARN CCESS! 
RAYE BURNS will teach you HOW to CREATE, 
QRIGINAL CARTOONS st hope that you can 
SELL! Course has 26 lewons and 600 illustrations 
Send name ond address for free details, Only...+, 


RAYE BURNS SCHOOL, Dept. S, Box 2194, CLEVELAND, 0. 


IDEAL Lawnmower Sharpeners 


Go into business for yourself. Earn up to $25 
per week sharpening lawnmowers with the 
Ideal Sharpener. Inexpensive. Attaches to 
light socket. Spare time or full time. BIG 
CATALOG FREE. Send post card to 


THE FATE-ROOT-HEATH CO., 759 Bell St., Plymouth, Ohio 
OLD LEG TROUBLE 


Easy to use Viscose Method heals many old 

leg sores caused by leg congestion, varicose veins, 

swollen legs and injuries or no cost for TRIAL. 

Describe your trouble and get FREE BOOK. 
S. M. VISCOSE METHOD COMPANY 

140 N. Dearborn Street, Chicago, Illinois 


WHY CHANGE OIL? 


WHEN “OIL DOES NOT WEAR OUT” 
(WU. S. BUREAU OF STANDARDS) ———— 


Car, Truck, Tractor Owners — Stop wast- 
ing your money on needless oil changes! 
Keep oil clean and “‘o' indefinitel 
FREE booklet “Oil Facts” a revelation. 
Ask your dealer for a copy, or write to— 
RECLAIMO MFG. COMPANY 


2306 N. WESTERN AVE., DEPT. 6, CHICAGO, ILL. 
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ARREST HIM, OFFICER! 


VLL HAVE COMPLETE FACTS ON THE OTHER 
FELLOW TONIGHT! 


Secret Service Operator No. 38 is on 
the job... FOLLOW TIM through 
all the excitement of his chase after 
the counterfeit gang. Write NOW for 


F R E Confidential 


Reports 
No. 38 Made to His Chief! 


It may open your eyes to the great 
opportunity for YOU as_a well paid 
Finger Print Expert. The kind of 
work you'd like. Excitement! Travel! 
Thrills!’ A REGULAR MONTHLY 
salary, REWARD MONEY, Gradu- 
ates of this school HEAD 47% of all 
Identification Bureaus in U. S.! Write for Free Reports, Finger Print 
Book, low prices, Easy Terms Offer. 
Literature will be sent only to persons stating their age. 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. B-136, Chicago, 


LEARN AVIATION 


IN LOS ANGELES Nation's Aviation Copital 
Huge increases in Los Angeles aviation activity has insured 
ood paying positions for California Fivers graduates. Only 

Government and industry approved school here in 
Dadan's avintice partial ‘offering ailing piloting, en 
neering, “mechanics, drafting, aircraft, construc 
Learn in one of America’s most modernly equipped and. strate 
ically located schools. Write for interesting free catalox. 


CALIFORNIA FLYERS 


SCHOOL OF AVIATION —Dept. Ps-7 
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CONCRETE PRODUCTS 


NEW, low cost, patent method makes Color-slazed concrete 
pottery without molds. No experience needed. Use only sand, 
.) Gement, cheap materials, Make glazed tiles, walls, gravestones, 
ete. Money-making business, Send 10c TODAY for booklet, 
colorplate, cost data, details. Descriptive folder Free. 
NATIONAL POTTERIES COMPANY 
Room 7 13 W. 26th St. Minneapoli: 


The Whole Field of Practical 


Contains more valuable mathematical information 
than any other book. Instant facts and formulas. 
Needed in every business, trade, or home work- 
shop. Examine 5 days Free. Then pay $2 per mo. 
for 3 months or return book and owe nothing. 


PAGES ¢ is) D. Van Nostrand Co., 250B-4th ae New York 
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OF 600 PAGES, 6000 NOVELTIES!!! 
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cial arrangement, 
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Although this electric telephone set is remarkably low in price it is extremely 
efficient. The Phones are xuaranteed to Feproduce the voice perfectly over 
long distances, Electrically perfect and ruggedly constructed. Talk 
between houses, house to garaxe, house andjworkshop, of use as inter-com- 
everyone can u! 


munication system. These telephones are something thi 


French Cradle Type with both speaker and earphone in each receiver. 
Just connect together by means of wires with standard No. 6 dry celle for 
ver. Batterien net incuuded,) Packed in individual hox with full) B&G, 
Instructions. Complete Set of Two Phones. Price Postpaid, ic 
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FREE TRIAL LESSON in CARTOONING. Cash in on your ser 
Of humor with professional cartoons—AT HOME BY MAIL. Send 
stamp for FREE TRIAL LESSON and further details. MooN GAG- 
CARTOON SCHOOL, Box 106—Dept. B, Fall Creek, Wis. 


FAI I URE? Are you discouraged, bewild- 


ered, seeing others forge ahead 
to success, wealth. power while 
you remain in the ranks? Do you ever ask what it is that makes them 
successful where you fail, when they have no more intelligence than 
you? Don’t give up... Ican help you! Send na ddre id 25 c to 
H.C. McCulloch, Desk 77. Pershing Square Bldg. 
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in bed, etc. TAKESIONLY A SECOND TO CONNECT-NO ELECTRICITY NEEDED 
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follow a few simple instructions and motor is ready to run in a few minute 
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battery.” As to the fun you'll get out of it, you won’t have it an hour before 
you have it running and performing many, novel and interesting experiments 
=it has more power than you'd think. Besides, assembling the parts is an 
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FREE 


68 Pages of FACTS ABOUT 


PAT FE N T$ and SELLING 


INVENTIONS 
JF YOU have an invention 


draftsmen and experienced, 
—or an idea for one—you registered attorneys. We try 
should read our Free Books. 


to keep expenses at a mini- 
They tell how the patent mum and can arrange deferred 
laws protect you. Why your 


payments. Get the facts about 
invention needs protection. 


patents and inventions. Get 
What a registered patent at- the facts about our services. 
torney can do for you. How Mail the coupon TODAY. 
to make your sketch and 


Many pictures and examples 
description (we send you a 


make these excellent guide 
free Form). Our books also books for inventors. 
tell how some inventors have 
secured financial assistance. 


HOW WE SERVE YOU 
Since 1898 we have y 
served thousands of in- 
ventors. We answer 
your questions. 
you what to do. 
put at your disposal a 
large staff of expert 
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INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK =m 


HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Of- 
fice. If you want to profit by your ides. you — 
should take steps to apply for a U. Patent at 
once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free B: you will also 
receive a ‘Record of Invention” form on which 
easily record your idea. 

Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former M r of the Ex- 
amining Corps of the U. S. Patent ‘Office. A All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Farm. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


Woolworth Bidg., 35th Floor, Dept. 79C, New York City 
MILLER BUILDING, Dept. 79C, Washington, D.C. 

send me your Free Book, “‘How to Obtain a Patent,"" and your 
jecord of Invention” form. 
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Practical Facts You Will Want to Know About 


TRADE MARKS 
PATENTS COPYRIGHTS 
INVENTORS! §: oars 


practical information based on 64 years’ experience 
as patent attorneys. These books will tell you how 
to protect your invention, explain the steps in patent 
procedure and describe the various opportunities for 
capitalizing on your invention. All inquiries confi- 
dential and answered immediately. Write for free 
books right now. 


e C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875) 
279 Snow Building Washington, D. C. 


1 PATENTS—TRADE MARKS 


7 All cases submitted given personal attention. 

+ Form “Evidence of Conception” with instructions 

a (for use and “Schedule of Government and At- 

1 torneys’ Fees”—FREE! 

1 LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices 

| 413 Bowen Bidz. Washington, D. C. 


Oo os sso os 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, pat- 
ented and unpatented, since 1924. Write for proof, 
and tell us what you have for sale. 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D.C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


INVENTORS Preielinow and heed 


profits know and heed 

certain simple but 
vital facts before applying for patents. Our book, Patent- 
Sense, gives those facts ; sent free. Trade Marks—Copyrights. 
LACEY & LACEY, Est. 1869, 635 F St., N.W., Dept. 6, WASHINGTON, D.C. 


PATENTS Inventors write for free 


booklet of cost and other use- 
ful information about patents. 
EUGENE H. PURDY 
Registered Patent Attorney 
Munsey Building Washington, D. C. 


REAL JOBS OPE Equip yourself by learn- 


ing Auto-Diesel quickly! 
Real Opportunity for Real Job—write nearest school for 
low tuition rates. Information FREE, Dept. 6-7. 


McSWEENY, Kansas City, Mo., Detroit, Mich. 


Delays are dangerous and may be very 
costly. rsonal service assures 
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Ry description of your invention, and 


5.00. I will make a search and report Patent Attorney.) 
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‘To Protect Your INVENTION?! We this coufon, NOW 


promptly as to its patentability’ andl ve send 

iy per: you a copy of my 72-page bool 

Prompt action, strict confidence, and a you prefer to read my booklet frst, oral 
the attached coupon at once. I will also 

send my ‘Record of Invention” form. 
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Let Me Prove What YOUR Mind 


Can Demonstrate 


ARE you, like millions 

of others, tired of lis- 
tening to the theories of 
better living?...Do you 
demand KNOWLEDGE 
of the actual methods by 
which you can rise, master, 
and create the things in 
life you wish? 
‘Write for the free Sealed Book i 
that tells how you may receive 
a sensible Secret Method of 
mind influence for ony ssa 
used by thousands. Address: 

Scribe B.N.Z. 

The ROSICRUCIANS 
San Jose (AMORC) California 


&5 AX LEARN CARTOONING! 


LB-OVE 9 
$$ Let ‘tical, experienced cartoonist teach you this fasci- 
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Recommended by America’s foremost cartoonists. 
ww) Write for free details. 


Box 5970, San Rafael, California. 


Dorman H. Smith, 
Everything about flying that can be 
Jearned from Frint and pictures— 
from the ground up to the art of in- 


LearntoFLY (ree Sa a a 
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FOR ONLY $5.00 YOUR, WINGS” $2.50—"TH! OUGE 
OVERCAST” $3:00. BOTH $5.1 

Funk & Wagnalls Co., Dept. Fier, 354 Fourth Ave., New York 


Wonders Through The 


MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an inex- 
pensive microscope on hundreds of 


specimens within a stone’s throw of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ual for amateurs. How to use equip- 
ment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 
POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Ave. New York, N. Y. 


RUPTURED? 


Get Up-To-Date Relief 


Why try to worry along with old-fashioned trusses that 
gouge your flesh—press heavily on hips and spine—enlarge 
opening—fail to hold rupture? You need the Cluthe. No leg- 
straps or harness. Automatic adjustable pad seals opening 
—follows every body movement with instant increased sup- 
port in case of strain. Cannot slip. Holds rupture whether 
at work or play. Light, easy to wear. Waterproof. Can be 
worn in bath. Send for amazing FREE 100-page, cloth- 
bound book ‘‘Advice To Ruptured”’ and details of liberal 
truthful 60-day trial offer. Also names of grateful patrons 
in your neighborhood. Write today. Cluthe Sons, Dept. 14, 
Bloomfield, New Jersey. 
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GET IN THE SWING 


with Slingerland DRUMS 
“GENE KRUPA GUITARS 
ae ae MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value— 
tone and | power in Sling- 
erland “Radio King” 
drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 
gles—before you 
buy. Guaranteed 
more for your 
money. Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading: musicians. Easy 
payments, 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and bugle corps. Free Catalog— 
mention instrument wanted. 


GERLAND DRUM 


Oo. 
Avenue Chica, 


TELEVISION ADAPTED 


GENE KRUPA—World’s Greatest 
Swing Drummer uses Slingeriand 


s 
1319 Be! 


CHASSIS IN YOUR CABINET 


Here it is! A big, powerful, new 
14-tube world-wide Midwest. At 
its sensational factory-to-you price 
of $19.95, this new 1939 radio is 
the biggest bargain in Midwest's nineteen 
years of pioneering! Absolute satisfac- 
tion guaranteed on a money-back basis, 
UP TO $40.00 TRADE-IN 
Send lc postcard or write for new FREE 1939 
catalog telling all about our trade-in allowance 
offer of up to $40.00 on latest Midwest 17-tube, 
beaee as also Easy-Pay Plan details. 


APPRENTICES 


AIRMINDED YOUNG MEN INTERESTED IN 
TRAINING FOR ENTERING THE WELL PAID 
FIELD OF AVIATION, AS APPRENTICES— 
Write immedi: atl proleaing. stamp. 
MECHANIX UNIVERSAL AVIATION SERVICE CO. 
Wayne County Airport Box 857 Dept. H Detroit, Michigan 


MYSTERIOUS DEVICE BRAZES 
LZ 


aM ELDS sci 


SOLDERS 


an electric welding, brazing and solderin 
, complete with power unit, goggles ‘and | 
suplies. Works INSTANTLY off any light |} 


Ween ingtractione. 


Introductory Low Pri 


ir risk, 
Steet one freeby Yotntroducett: ELECTRO: 
Hine 2613" EF Michigan Ai meee 


— 


With the Inventors 


AYBE that old wisecrack about a “fur- 

lined” bathtub was not so far-fetched 
after all, for John Monge, Staunton, IIl., in- 
ventor, recently won a patent for a rubber 
bathtub cushion. Extending over the tub rim 
and running part way down the inside, the 
sponge-rubber shock 
absorber is designed 
to prevent injury to 
a person who acci- 
dentally slips and 
falls in or against 
the bathtub. Theelas- 
tic action of the cush- 
ion makes it cling 
tightly to the tub rim 
. . + ONCE A PATENT 
has been issued, it 
passes completely 
out of the jurisdic- 
tion of the Patent 
Office, which is not 
concerned thereafter 
with the scope of 
the patent, its possi- 
ble infringement, nor 
any other question that may arise concerning 
it . . . MUSIC WILL DROWN OUT the sound of 
the buzzing drill and take patients’ minds 
off the discomforts of an hour with the den- 
tist, hopes Marion H. Gray, of Little Rock, 
Ark., who has devised a musical headrest for 
dental chairs. Radio programs, or musical 
selections reproduced through a _ record 
player, are wired to receivers built into the 
chair headrest. Op- 
erating on the bone- 
conduction principle, 
like many of the 
electrical hearing 
aids used by the deaf, 
the headrest receiv- 
ers will enable a pa- 
tient to hear divert- 
ing entertainment 
clearly, without dis- 
turbing the dentist, 
as might be the case 
if a radio or phono- 
graph were playing 
right in the dental 
office. A volume con- 
trol and on-off switch 
are mounted on the 
chair arm in a convenient position for the 
patient . .. AT LEAST TWENTY different per- 
sons have claimed to be the original inventor 
of the Trylon and Perisphere, the architec- 


tural theme center of the New York World’s 
Fair ... ‘SLOW DOWN, CURVE.” That familiar 
highway sign may become outmoded, if auto- 
mobile manufacturers adopt a novel control 
system devised by Allison R. Williams, of 
Yazoo City, Miss. 


Electrically connected to 
the braking system 
of a car, a sensitive 
balance reacting to 
centrifugal force 
automatically slows 
the vehicle down if 
it is rounding a curve 
at a speed in excess 
of a predetermined 
safety rate. Thus if 
arecklessdriver tries 
to make a sharp turn 
at fifty miles an hour, 
the mechanism will 
apply the brakes to 
slow the car down 
to a reasonable speed 
. . . CRYPTIC PATENT 
TITLE of the month: 
‘‘Foots-Removing 
Means For Expressing Presses.” Decoded, 
the title could be expressed as: A means for 
removing sediment or dregs (foots) in a ma- 
chine press designed for squeezing liquid 
from a material... AN INGENIOUS OUTBOARD- 
MOTOR attachment worked out by William 
Newton, of Omaha, Nebr., keeps minnows 
and other small fishing bait alive by provid- 
ing them with a constant supply of fresh 
water. Flexible hoses leading from a bait 
pail in the fishing boat are attached to the 
water-cooling system of the outboard motor, 
so that fresh water is drawn from a lake or 


stream and circulated through the bait pail. 
With this attachment, anglers will not have 
to stop their boat periodically to dip up fresh 
water for the bait pail, and will not arrive at 
their fishing grounds with bait dead or dying 
from the effects of hot sun and stagnant 


water . . APPLICATIONS PENDING in the 


(Continued on page 24) 
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HIGH SCHOOL 


At Home! 


Qualify for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 


U. S. Govt. figures show High 
School graduates average 
$2112 yearly. 

Many Finish in 2 Years! 


Prepare for College, 
Pre-Professional, Regents, State 
Equivalency Examinations, and 
Business and Industry 


No classes; no time wasted going to and from school. You make 
rapid progress by our methods. Thousands of ambitious men and 
women select the American School zach year. 


All books furnished. School est. over 40 years. Endorsed by educators. Small monthly payments. 
American School, Dept. HB46, Drexel Ave. at 58th St., Chicago 
i Ld 


. 
8 American School, Dept. HB46, Drexel Ave. at 58th St., Chicago 
H Without obligation send me your free Bulletin and information about your High School course at 
a home, or the field I have checked. 
a D Air Conditioning O High School O Law 
a O Architecture D Electrical Engineering G Liberal Arts (College) 
D Automotive Engineering © Diesel Engineering O Mechanical Enginee 
a CG Automobile Repairing 1] Drafting and Designing © Merchandising 
lookkeeping an ric Refrigeration vate Secretary 
a O Bookkeepi id © Electric Refrigerati © Private Secreta 
a Cost Accounting a meant ting, di Television 
r] umbini 
a 
a 
a 
' 
a 
5 
a 


VACATION DAYS 


with a S = 


Fill this vacation with a new source 
of fun...there’s lots of time to 


for MORE PAY learn re master the drum... easy to plan a 


life-long career . . . like Bernie Mat- 


oe ci tinson (above), popular big-moncy ernie Mattinson 
= Stumaer. a . When the Here goes aie with Horace Heidt 
NEER ing, lead ‘em with a drum 


GET READY FOR PR master of ceremonies the a can’t leave be- 


RITY PAY. I will train 
you at your home by m Practical Drafting until hind because he has a drum! No dificult lessons 


IN POSITION, or prepare you for BETTER PAY on the Job have fun learning .. . pay on easy GRETSCH te: 

you have. All tools and drawing table sent at once if you enrol 5 

now, WRITE FOR FREE BOOK, Give your age. EASY TO PLAY: EASY TO PAY 
ENGINEER DOBE, Div. 8339 Libertyville, Hl. Send penny postcard for FREE DRUM catalogue and full 
information about EASY PAYMENT plan and FREE TRIAL 


Correspondence Courses In [PRES through your GRETSCH dealer. Address Dept. PS-70 
RADIO and ELECTRICAL ENGINEERING E25) The FRED. GRETSCH MFG. CO. 


ELECTRICAL ENGINEERING. Get good grasp of wide electrical Mustoal Tested ment’ Makere\Sizice 1843 


field. M Very understandabl 6 j- Ye 
RADIO ENGINEERING. Extra fine, ‘course fo aio Bu Dublic Address, photo-slectric © BROADWAY, BROOKLYN, N. Y. 
man, real vacuum tube t 


‘k. Trait to be ye ae ri i 
‘worl ie mo he super-sere re patient i vacuum tabe tec ae Rial tion GRETSCH also offers SUPER VALUES in Guitars, Saxaphones, i 
FREE “asc Tioe copies of achoel catalogs, staaone seueeaioce ste Trombones, Accordions. 

LINCOLN ENGINEERING SCHOOL,Box 931-S-7,Lincoin,Nebr. 


BROOKLYN YMCA TRADE SCHOOL 


Unlimited Instruction until 5 {] Mechanical Pre-Engineering 
You have mastered every part 1{J Diesel Enaines, "OW Burning MAIL COUPON 
of Course without additional ! [} Diesel ere-ereieeerene 1117 Bedford Ave., Dept. PS 
charge. Full Shop Equipment, ! (} aviation Mechanic| | Welding Brooklyn, New York City, N. ¥. 
Unexcelled Instruction, sci || Rereration {Talking Pictures 

re eration ir Conditioning. 
proof Dormitories, Bpeciat | ] Television and Radio Mechanic Name. yore 


of a sexnal reproduc 
Beautifully hound, ne 
300 WONDERFUL PIC 
for 5 day 
$1.89 plus oa tr # v and save post- 
age. Satisfaction guaranterd. Send toda! 


Nelson Doubleday, Inc., Dept. 7 PSM Garden City, N.Y. 


Privileges. Check your inter- |! ee 
ests on coupon to receive free 4 { (1 Architectural rete yoo! end Dee Wiaidng, 
literature. | (J Armature Winding ( | Electrical Address 


to bea 
Contractor 


Learn how to estimate, how to plan 
buildings so as to make money on them. 
learn all about remodeling problems and 
how to bid on any job. All these facts 
and thousands more are set forth clear- 
ly in a remarkably interesting way in 
these five wonderful books covering all phases of Architecture, Car- 
pentry and Building. These books are complete and the new JIFFY 
INDEX makes it p ple to find anything you want to know about 
building in a seconds, 


"Boss" Carpenters in Demand 


New public works jobs—immense projects all over the country are re- 
quiring men who can “Boss the Job’'—Men who know how. These 
books give you “QUICK” training. With them you don’t have to be 
afraid to tackle any job for you can find needed facts in a hurry. If pe 
send now we will include without extra cost a big 120 page 
pave! Print Reading." IN ADDITION TO THE FIVE Bie 


_ Coupon Brings Books FREE ¢ for Examination 


.. Chicago, ra 

may ship the five big books on Architecture, Carpentry and Build- 
ing, include book on blue print reading. 1 will pay the few cents 
delivery charges only and if I am fully satisfied after 10 days I will 
send you $2. | After that only $3.00 a month until the total reduced 
price of only $19.80 (former price $24.80) is paid. I am not obligated 
in any way unless I keep the books. 


Name ... 


Address 
Employer's Name 


Please attach a letter, aly 3 ee, eceupation and the name and address 
of your at it as r 


Learn by pre-tested Training 


RADIO 2 


unities to earn mone 
ll its service. b 
al 


get into this profitable fie! 
ter what your financi 
stances may be. 


FREE BOOK 


NATIONAL SCHOOLS 


os Gingeles (EST.1905) 


guest for FREE BOOK of DETAILS 


NATIONAL SCHOOLS, Dept. 7-PSR 
4000 S. Figueroa St., Los Angeles Calif. 


NAME. Age. 
ADDRESS 
CITY. 
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With the Inventors 


(Continued from page 22) 


Patent Office are kept absolutely secret. No 
information is given, without the written 
authority of the inventor or his attorney, re- 
garding the filing or details of any patent ap- 
plication . . . BOOKSHELF AND PLANT RACK 


are combined by William Fader and Joseph 


Schatman, of Newark, N. J., into a single 
unit that should find a welcome as a decora- 
tive accessory for homes. Resting on a 
window sill where outside light can easily 
reach small plants on the rack, which forms 
an extension of the sill, the unit provides a 
hanging shelf below the rack on which gar- 
dening books or other appropriative volumes 
may be kept ... IN THE PATENT OFFICE, in- 
ventions are classified by types and placed 
under the jurisdiction of one of the sixty-five 
head examiners. Most examiners handle sub- 
jects that are closely related, but L. M. Brown, 
head of Division 20, is responsible for ‘‘Mis- 
cellaneous Hardware, Closure Fasteners, 
Locks, Safes, Undertaking, Bread, Pastry, 
and Confection Mak- 
ing.” ... ESCALATORS 
EQUIPPED WITH a con- 
trol mechanism in- 
vented by Robert 
Kearney, of Neptune, 
N. J., operate only 
when passengers step 
aboard, remaining at 
rest at all other 
times. The weight of 
a person as he walks 
on depresses one of 
the spring-supported 
steps so that electri- 
cal contacts are 
joined to start the 
traveling stairway. 
When the passenger 
steps off at the top 
or bottom, the contacts spring apart, break- 
ing the circuit, and halting the escalator... 
TAKE A DEEP BREATH before you pronounce 
the title of patent 2,153,994: “Dehydrobi- 
naphthylenediimines.” 


POPULAR SCIENCE 


PARKS AIR 


PARKS AIRPORT 


COLLEGE 


EAST ST.LOUIS, ILL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. U.S, 
approved as a Commercial Ground and Flying School and Mechanics* 
School. Open to high school graduates. 

FOUR courses lead to B.S. degrees in Professional Pilotin viation 
Operations, Maintenance Engineering, Aeronautical Engineering. 
SIXTEEN TRAINING PLANES are used in professional flight 
training which prepares graduates for airline flight operatior 
of graduates enter air transportation in North and South 
#9,000 hours flight training given. 830. hours being flown monthly. 
FACULTY of 34 specialists in various fields of aviation. 

1569 graduates. Enrollment limited to a total of 300. 

100-acre airport, 14 buildings devoted to school purposes exclusively. 
Dormitories and dining hall at the College. 

Fall Term October 2, Send Lee for new 60-page catalox. 


12th YEAR parks ain GOLLEGE East St Louis, In. 


ENGINEERING 


. §. Degree courses in engineering: Electrical, Civil, Chem. 
Mechanical, Radio and Television, or Aeronautical. 1 yr. 
Mech. Drafting. Intense, practical, thorough program. 
Large industrial center. Prep courses without extra charge. 
Earn board if desired. Low tuition and living costs. Enter 
Sept. 5, Dec., March, June. Write for Catalog. 


243-A E. Washington Blvd., Fort Wayne, Ind. 
INDIANA TECHNICAL COLLEGE 


New York 
Electrical 
Ask for free School 


DEGREE IN 
TWO YEARS 


Established 
1902 


illustrated booklet 


40 West 17th St., N. Y. C. 


Become an expert 
photographer 


Train at Home or in our modern completely 

equipped studios. For pleasure or career. Com- 

mercial, News, Portrait, Advertising, Natural 

Color, Motion Picture photography. Individual in- 

struction by noted experts. 29th year. Free buoklet. 
NEW YORK INSTITUTE oF PHOTOGRAPHY 

10 West 33 Street (Dent. New York City 


Re- “String Rackets at Home 


f? EARN MONEY 


ore 


It'spleasant, profitable work. 
No experience or skill _rr- 


Te eee Crnten ana item high quality. Write for 
FREE ri ferenctiona Sheet? "| 


Inst Complete Information. 
W. A, BICKEL & COMPANY, Dept. F-79, 137 North Marien Street, Oak Park, Ill. 


MONEY-MAKING OPPORTUNITY 


character. Over $1,600 per month earned by California man. Over 
yy Georgia man. $1,000 ina month by Delaware man. Exclasive 
chises available for un taveutlon expected te feplace's’ esol milloa Sellar 
'__install on free trial. Sella itacif. Repeats. Exalasive proposition. 
 E. Armstrong, Dept. 1152-G, Mobile, Alabama. 


‘e-Study Courses 


araHT-SOLD-RENTED 


AUDELS Carpenters 
and Builder s Guides 
4vols.56 


irr for Carpenter, Buhders Jot Joins 


ers, Building 


rkers. These 


including new met) 
solutions, plans, systems anc 
money aiving suggestions. An 


ter Pay. To get this seni 
races aaa 
Inside Trade Information On: IN 
Tlow to use the steel square—How to file and set 
saws—How to build furniture—llow to use @ 
mitre box—How to use the chalk line—How to use 

rules and scales—How to make jointp—Carpenters 
arithmetic—Solying mensuration problems—| 
timating strength of timbers—How to set girders 

and sills—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gare 

ages, bungalows, ete.—How to read and ‘draw 
plans—Drawing up specifications—How to ex- 

ca Dk parted to use settings 12, 13 and 17 on the 
uare—How to build hoists and scaffolds— 
tkylighte—How to build staire—How to Dut, on 
interior trim—How to hang doors—How to lath— 

lay floore—How to paint 


THEO. AUDEL & CO., 49 W. 23rd St., New York City 


Mail Audele Carpenters and Builders Guidi ‘olr., on 7 days’ free trial. If O.K, 
Lwill remit $1 in 7 days, and $1 monthly until $0 is paid. Otherwise 1 will return them, 
No obligation unless 1 am satisfied. 

Name... 

Address. . 

Occupation. . 


Reference 


NOW LEARNING MUSIC 
IS LIKE PLAYING A GAME 


New home method 
easy as A-B-C! 


No special talent is required— 
no previous musical training. You 
learn to play right in your own 
home this U. S. School of Music 
way and its cost averages only a 
few cents a day. 

There’s nothing tricky about it 
—no complicated theories. What's 
more, with this short-cut system 
you don't have to spend hours prac- 
ticing tedious scales or monotonous 
finger exercises. Instead you learn 
real tunes from the start. First you are told what to do—then a 
picture shows you how to do it—then you do it yourself and hear it. 

Decide now to learn to play the Piano, Violin, Ukulele, Tenor 
Banjo, Hawaiian Guitar, Piano Accordion, Saxophone or any 
other instrument you like. 


FREE BOOKLET AND DEMONSTRATION LESSON 


Mail coupon today for Free Booklet and Free Demonstration Lesson 
explaining this method in detail. Mention your favorite instrument. In- 
struments supplied when needed—cash or credit. U. S. SCHOOL OF 
MUSIC, 87 Brunswick Bldg., New York City. 


U. S. School of Music, 87 Brunswick Bidg., N. Y. C. 


Please send me Free Booklet and Deimonstration Lesson. I would aie 
to play instrument checked below, (Do you have instrument .. 


Poeaee 0 2 oe = ef 
- olin axophone rumpet ulele 
ILLUSTRATED) Gi aneed cathe Used cotrermcndeneetsumerand | Guitar Mandolin Trombone Other Instrument 

CATALOG ks on sen Subject. 100% satisfacti 

ms Li ibel 
FR E E you? namasen penny pertcard at once | NAME... 
NELSON CO. 
G-201 Manhattan Bidg. Chicago ADDRESS........ 
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Classified Section 


CLASSIFIED RATE—30c a word per 


For SEPTEMBER INSERTION copy and remit- 


insertion. Smallest Ad 10 words. tance must be in this office June 22nd. 
(August issue closed May 20th) 
POPULAR SCIENCE MONTHLY — 353 Fourth Avenue — NEW YORK, N. Y. 
ADVERTISING BIG money sppiving initials on automo ANTIQUES, RELICS 
DEARN Advertising quickly at home. | ,,biles: Easiest thing today. Pree samples. DS 


Easy practical Plan. No text books. Com- 
mon school education sufficient. Interest- 
ing booklet and re juirements free. Page- 
Davis School of Advertising, 3601 Mich- 
igan Avenue, Dept. 174B, Chicago. 


News- 
paper, may list, tateguide 
Chicago Advertising Agency, 20- 
PSE West Jackson, Chicago. 
DIRECT-MAIL Advertising services. 
letters that sell. Mailing lists. Om: 
wae & Letter Co., Box 3172, South Omaha, 


SovERTISE! 24 words in 250 newspapers 
$10. Lists free. Advertising Bureau, 
4515-P Cottage Grove, Chicago. 


AGENTS WANTED 


NECESSITIES always in demand! Expe- 
rience unnecessary to earn steady income 
selling shirts and sportswear factory to 
wearer. Gigantic variety; one year guaran- 
tee; customized fit (90 sizes). Half price 
offer creates amazing values. World’s larg- 
est concern of its kind. Our sales forc 
earns $100,000.00 yearly. Get your share! 
Simply write orders. We deliver and col- 
lect. Postcard brings you complete money- 
making outfit free. Write Dept. 316, Rose- 
cliff-Quaker, 1239 Broadway, New York. 
ADVERTISING Book matches. Sell union 
label book matches. Fastest selling line 
in America, Large sales producing kit, 
cient 6 matches, complete cut catali og. 
igh color combinations make sellin; 
Commission in advance. Superior. 
1530 Greenwood, Dept. P-7, Chicago. 
101 PROFIT in new perfected (1939) 
quick-action self-starting figar oh bow i 
No flint or friction, N¢ can blow it 


SELL Social ‘Security plates. ‘Over 40 mil- 

lion buyers. 500% profit. Full or part 
time. New plan. Employ others. No money 
needed. Don't wait, Act now. Free outfit. 
Federal Name Plate Co., 287 Broadway, 
New_York City. Dept. PS-' 


WEAR fine hose I send without cost with 
outnt while tang. Cael for amazinj 

new __ hosiery. lacement 

against holes, snags and runs. 

and hose size. Wilknit, Desk G. 30, 

field, Ohio. 


Green- 


man, 
Bot Freeport, Ill. 


$84.50 PROFIT in one day by Hewett; 

$1100 in seven weeks by Barber; over 
$200 per week all summer by Felton; all 
selling our special tool set to garages.’ Ex- 
clusive territory. Write Mesco, Beaver 
eb. 


BEAUTIFUL Bird pictures handmade with 
genuine feathers. Sell on sight! bent re 

profits! Free particulars. Samples 

sang. 1 Marquet-1D, Apartado 1176, ‘Mex: 


AGENTS: jortunity make money; book 
containi (07 successful business plans; 
home-office; 


send for free introductory 
Ww 


booklet, Elite Co., 214-A Grand St., Ni 
York. 


Also, Sideline salesmen for “hort order De- 


calcomania name plates. ‘“‘Ralco,”” 1305 
Washington, Boston, Mass. 
SIDE-LINE, interests everybody. Social 


Security plates with name and number 
stamped on them. 100% profit. Particulars 
free, sample 10c. Reliable Sales Co., Dept. 
A, 6 W. 28 St., New York City. 
500% PROFIT with new pextectes, (1939) 

uick-action, no flint, automatic Ro 

Nan iter. Retails 25c. ple 1 
thod Co., Box PSG-79, Bradford, 
300% PROFIT selling 4 Leaf letters 

for store windows; h grade letters 
14$c each. Free Soren letallic Co., 437 
North Clark, Chicago. 


FREE sample—amazing cleaner; sells 
homes, Severns, prerywhere. pie pent 
Besco, 5009- 


INDIAN relics, 


cantare bills, coin: 
gems, crystals, 


jel, Hot Springs, Ark. 


SWORDS, Rapiers, Daggers, Pistols, Cata- 
log "10e, Robert A els, 86012 Lexington 
Avenue, New York. 


ARROWHEADS: 


“Saskatchewan glacial 
beauties, rainbow variations. Dan Mc- 

Killop, Regina, Saskatchewan. 

ARROWHEADS, 100 good or 60 fine $3.00. 
Catalog. George Holder, Glenwood, Ar! 


AUTHORS’ SERVICE 


FICTION, poetry thoroughly criticized. 
Marketing advice. New York Publish- 
ing Service, 246 Fifth Avenue, New York. 


AUTOMOBILES 


TOMEREGE Brand new! Powerful leak 
seal. Water soluble metallic solder. 60c 
seller. Sample free. Thermo Oneshot 

Works, Peoria, Ill. 

CEDAR bedding, mattress, pillows, beds, 
dog shampoo. Good discounts to agents. 
juick turnover. Write National Sawdust 
‘0., Brooklyn, N. Y. 

BIG, money applying init 
biles. Write for particulars and free sam- 

pe simericany | Letter Company, Dept. 47, 
yunelle: 


LORD Prayer, 


on automo- 


ten commandments, 
crucifixion, on U. S. pennies. Individual- 

¥. carded. $4.50 gross. Samples 75c dozen. 
s. Perkins, 1104 Lawrence, Chicago. 

WILL consign wholesale stock modern 
streamline brooms to hustlers. Sell 

stores. a supply surety. Acme Brooms, 

(0. 


AUTOMOBILE mechanics who rant poate 
ness or earn extra money write for 
ples and details of, nationally, Gistriputed 
Self-locking Triple-X Piston rings. Elimi- 
nate re-boring. Guaranteed life of car. 
Franchises valuable. Some territories OPT 


Triple-X, 2261 South Union, Dept, 
Chicago. 
MIDGET racers, two-passenger autos. 


Midget Lage bg 
tors, wheels, i Plans. Hi 
log. 58 illustrations, 20¢ coin. Midwest, 
Box 1959, Chicago. 
MIDGETS! Racecars, sportcars, motor- 
scooters. Bargain lists. 130 used motors, 
midgets, parts 20c. Illustrated literature. 
Midgets, x _543-K, Zanesville, Ohio. 


BUILD this powerful inexpensive Super- 

charger for any automobile. Adds up to 
8 horsepower. Complete plans, 35¢c, coins. 
Box 107, East San Diego, Calif. 


PROFIT ‘selling new 20-in-1" 

Kffchen “utensil. Retails "Soe, Costs GAS saver—Wiper hose connection. Post- 
$1.00 a dozen or $7.20 a ample dc. | Paid dime. Motor Specialties, Box 8849, 
New Method Co. PSM-19, Bradford, Pa, | Wilkinsburg, Penna. 

MIDGET parts, kits, plans. Circulars 


BUSINESS proposition resilvering mirrors, 


itoparts, reflectors, making chip) 
gs signs. Write, Sprinkle, Plater, 910, 
farion, Ind. 


SELL rubber-mounted magnifiers. Retails 
for 25c. Cost $2.00 a doz. Cash with or- 
er. Mark Specialty, 69 Westminster Ra., 
Rochester, 
SALESMEN. Marvelous opportunity non- 
competitive metal post with adjustable 
hangers for rural delivery boxes. Seymour 
Building Company, Easton, Md. 
SENSATIONAL Sellers!! (Retails 25c) 
Dozen $1.00. Sample 10c. Mango-S, 496- 
S16, Newark, J. 
WANTED, agents to sell Junior Insurance 
WWat sells for tea day. Write Standard 
Life, Lawrence, Kansas 
GET free details today how $1.00 makes 
you § 00. Nothing else to bu . Ps. 
Kohn, 506 W. 45th St., Chicago, 
ENGRAVED name plates, umber, signs, 
Fonts large. Brett Bros., Eimwoor 


free; catalog. ‘ioc. Shipps Midgets, Box 
543K. Zanesville, Ohio. 


AUTO SUPPLIES @ EQUIPMENT 


lation. 
factory method. Different and better. 


Costs nothis to, investigate. ‘Write for 
free circular No, 3. yringion, Company, 
201-204 Manchester Bide. ortland, Ore. 


BARGAINS, Compressors, welders, battel priced 
a car washers, Leora hag f 

Grial. Write for bargain 

bart A Automotive Supply, Box Poros, toy, 


om ct for auto. Pleasant chime. Foot o| 
erated. $3.50, 0. 1S 750 Other acces 
sories. Write J 


ferrold, t. 8, Box 1 
Bremont Station, Bronx, New Work, 


REREFINE crankcase drainings eget 
particulars. Zelbal, Mt. Holly, 


IRES. Browne's auto 2nds $3.00 each. 8 


Be 
Aves ‘inthrop, East 28th, Chicago. 
REVOLUTIONARY Faucet water softener. | REFINE used motor oil without cost. Par- 
Appointing exclusive _ representatives. ticulars. Gerwin, Fairview, Oklahoma. 
Tuesott, Sausalito, Calif. AUTO 
TRAILERS 
‘eo PROFIT, ready made window letters. 


oT atest styles. Penny each. Free samples. 
Metropolitan, 1699 Lexington, New: York: 
GREETINGS! “Open Box. Show. Sold." 
Details sel Evers, 8501BC-52nd, Elm- 
hurst, N. 
Pane wae money-making _ business. 
Local or mail order. Detatls, free! Pines, 
§-583 Monroe, Brooklyn, 


SUCCEED with your products. Make-sell. 
Formulas. Accurate analyses. Catalog 
free. P. Thaxly Company, Washington, D.C. 


EXPERIENCED Sioa Cail on auto 
‘trade. Also appoint specialty salesmen. 
Beeman Co., Denver, Colo. 


ATLAS window sign letters. Large sizes, 
penny each. Get beautiful samples. At- 
las, 7941-K Halsted, Chicago. 
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BOYS, girls, agents for our Mexican 
Jumping Beans. 5 for 10c. 75-$1.00. J. J. 
Frank, 525 Palm, Rockford, Ill. 


Please mention PopuLar ScieENcE MontHLY when writing to advertisers. 


BUY the Econom: 
chassis and build 


one wheel trailer 
ype of body you, want. 


AVIATION 
GET into Aviation. Pilots earn up to $6000 


. Write for complete information. 

Lincoln Airplane & Flying School, 2100 

Aircraft Bldg., Lincoln, Nebr. 

LEARN to a “free. Folder, pine. Ohmeyer, 
Box 391B, Hempstead, N. 


POPULAR SCIENCE 


AERO I.T.I. courses for Aeronautical En- 
gineering, master aircraft 


mechanics, 


tails on i anaater aircraft mechanics course, 
approved 0: Civil Aeronautics Au- 

jority; an other courses, Acro industries 
Technical Institute, 5247-C West San Fer- 
nando Rd., Los Angeles, Calif. 


WHY does an airplane fiy?, Answer and 
receive free fiying questionnaire, also 
information about new, home study, fiy- 
ing course by experienced army aviator. 
No obligation. Stamp appreciated. Flying 
Facts, Box 1202, Jacksonville, Fla. 
GUARANTEED Cub airplane including 
free flying course, transportation, board, 
room, World's Fair ticket $790. $320 down, 
$49 monthly. Free booklet. Bennett Air 
Service, Hightstown, (Cubtown) New 
Jersey. 
AIRPLANE Mechanic's home-study Both 


, Hempstead, | 
MODEL airplanes, Sad shelf, & flying 
models. Now bilt to your plans. Details 
de EF Alexanders, 435 W. 57th St., New 


GRADUATE Airplane 
weeks. $1.00 week. Graduates with lead- 

ing concerns. Free catalog. United Air 

School, Elgin, Ill. 

MODEL airplanes, boats, radios, supplies. 
Catalog 3c. Imperial, 416-J McDonal 

Brooklyn, N. Y. 

AVIATION Apprentices: Airminded Young 
Men interested in training for entering 

Aviation as Apprentices see ad on page 21, 

PROPELLERS for Airplanes, Sleds, Cata- 
log 10c, Banks Propellers,- Love Field, 

Dallas, Texas. 

PROPELLERS for airplanes, sleds. Icesled 
blueprints, supplies. Catalog dime. Lor- 

enzen Propeller Co., Niles, Mich. 

FLY in Chicago. peng ae, for booklet “An 
Aviation Caree: idwest Flying School. 
500 W. 83rd SI Chicago, Til. 


BATTERIES, GENERATORS, ETO. 


EDISON lifetime storage batteries for light 
and power. Eliminate acid battery dis- 
ong guarantee. All kinds rebuilt 


mechanic, Ten 


EDISON storage Teiteslos for lighting and 
wer. Non-acid. Odorless. Fifteen year 
life. Five year unconditional guarantees. 
Reasonably priced. Tremendous savings 
in battery and light plant combinations. 
Free illustrated literature. See-Jay Co., 87 
Sterling Ave., Yonkers, N. Y. 
ELECTROPLATING. Motor Generators 
or belt drive, attractively priced. Easy 
terms, trial. Hobart Platers, Box P-791, 
Troy, Ohio. 
BLUEPRINTS & PLANS 


576 PAGE catalog. 6000 amazing novel- 
ies 3c, Johnson Smith, Dept. 336, 
Toit. 


BOATS, OUTBOARD MOTORS, ETC. 


BUILD a boat by the Welch System. It's 
inexpensive; interesting and profitable. 
Everything for bullding: equipp: 
Bena" boats. Use Wi iy 
106, Tor catalog: oh rence be 
boat har ray 


Marine Gaints: sails; finish: 
terials ahd Weich White Cap Mariue m 
tors. Welch Boat Company, Station K-9, 
Milwaukee, Wis. 


GENUINE new Evinrude and Elto out- 
board motors now as low as $29.50 (plus 
eal transportation charge). Down pay- 


zude Motors, 4190 N. 27th St., Milwaukee, 

s. 

Boar’ Bizeprints and full size paper pat- 
terns, 50¢ ‘Wide selection. isers, 


Ri in. 
Gleveland Boat Blueprint Co., Station A- 
Cleveland, Ohio. 
SAILS for canoes, ainghies. $5 up. Try- 
sail, Patterson, New York. 


JULY, 1989 


CLARKE Troller, World's lightest prac- 
tical outboard motors for their power. 
Twin (alternate shore 3 horsepower, 18 


ngineering Company, 6508 Bast Lafayette, 

Detroit, Mich. 

MARINE Power. Easily convert any Ford 
motor (domestic and foreign) with Osco 

Parts and Kits. Complete Catalogue 25¢ 

(coin). Osmithson, 3648-P Lawrence St., 

Philadelphia, Pa. 

ESKIMO boats. New. Different. Assem- 
bly, kits. Plans. Marko Boats, Atlanta, 


BIG Kayak values. 12’ kit $10.00. Others. 
Request literature. Playaks, Dedham, 
Mass. 


PROPELLERS, gear pumps, stuffing boxes, 
bearings, etc. Wm. Baker, 55 Pond St., 
Quincy, 
BUILD 12 foot boat; row, sail, outboard. 
Plans, 15¢. Readers Service, 800-79 
Norta Giaik, Chicago. 
BODY-BUILDING COURSES 
BE A Wrestling, Champion; Let “Billy 
Sandow” and “Strangler Lewis’ show 
you the Ea to big money. Learn quickly 
tricks, skill. Free details. C. 0. Olson, 
Grandy, Mi 
Soars inne 
offers! Free booklet. 
Dept. 6, Reading, Pa. 


BOOKS, NOVELTIES BOUGHT 
& SOLD 


courses. Special 
Good Barbell Co., 


BACK Number magazines. Popular Science, 
ee National Geographic, Es- 
ire, or most any magazine you’ want. 

Taree stock. Send 6c stamp for price list. 

es G. Anderson, Broad and Stanton 

ate “frrenton, N.J 

NEWEST technical books, low as 25c! 
Radio, electrical, television, etc. Be- 

come an expert, earn an expert's pay, 

through study. Postcard brings catalog, 
free examination offer! Electronic Pub- 
lishing Ci 5 Neb 

SCIENTIFIC, mechanical, technical book: 
Lowest (i Catalo ‘free. Radcliffe’ 

1015 High, Petersburg. " 

FREE list. Rare and scausial books. Ohio 
Novelty Co., 1212 Worley Ave., N. W., 
Canton, Ohio. 
SQpamaliew in humor, Craziest thing, in 

world. Four weeks 10c. Weakly 
shiver, 1339 ‘South Kildare, Chicago.” 


IF you have some spare room, a basement 
or garage, where you can do light work, 

we can offer you a profitable Broposition 

for 1939 casting 5c and 10c Noveltic 

trays, Toy Autos, etc., for firm of many 

years standing. No experience necessary 
we furnish full Tnstructions, with 

moulds. A rare opportunity to devote your 
re or full time to profitable work. For 
letails write: Metal Cast Products Co., 
Dept. E., 1696 Boston Road, New York City. 


NEW big-profit business opportunity! Sen- 
sational new discovery actually electro- 

plates gold, “silver, "nickel, ete—with 

electric brush, easy as painting. 

beautiful, permanent plating as big ‘tank 

outfits—easier, quicker, cheaper. 


three-day money-making 
sample that proves all dlaims. Warner 
Nu-Way Electroplater Co., Dept. E-20 
360 N. Michigan, Chicago, Ill. 
NATIONAL Baking Institute announces 

@ new home study course covering all 
phases of commercial baking. Good field 
for ambitious men. Nearly a _ depression 
proof business. Common school education 
sufficient. Send for free booklet ‘‘Oppor- 
tunities in the Baking Industry’”’ and re- 
quirements. National Baking Institute, 
3601 Michigan Avenue, Dept. 174 B, Chi- 
cago, 


HERE'S a real opportunity. If you want a 
business of your own that is substantial 
money maker right now and has unlim. 
ited future, and if you have $500 cash, to 
operate a business in an industry which 
er Babson predicts will, in ten years, 
be larger than automobile industry is to- 
day, write Department 21, Box 187, La- 
fayette, Indiana, for complete details. 


COLOR Concrete with Chemicals. Benches, 
Wishing-wells. Spin concrete tery 
Stucco-rock. Miniature castles, mill 

glaze, marbling. Sample 10c. Hol! Gold 
GementCraft, 8530 fonderland, folly- 
wood, Calif. 


ATTENTION. Men wanted in every town. 
If you ever wanted an opportunity to 
better yourself this is your chance. In- 
vestigate this advertisement. No selling. 
This is new. Creton, Post Office Box 37; 
New Haven. Conn. 


MAKE artificial marble, glazed tiles, un- 

canny. Tabletops, plaques, floors, hones, 
novelties. Hard, Areproot, inexpensive, ce- 
ment secrets, Brilliant tile and liquid rub- 
ber samples 3c. John J. Payn, 945 Grande 
Vista_Ave., Los Angeles, Calif. 


OCCULT teaching books, supplies. Deva- 
jaca, 532 West 47th Street, Chicago. 


BUILD IT YOURSELF 


64 FAGE book giving plans, details, con- 
struction of motor driven Midget Rac- 
os built from junk yard parts, 3 other 
nalaeats and bicycle motor, 25c. 576 pay Mg 
catalog of novelties, 3c. Johnson Smit! 
Dept. 761, Detroit. 


BUILD Power Scooters, midget cars. We 
supply tires, wheels, motors. Lowest 
rices. Send 10c for plans, etc. Bild:Ur- 

m. Devices, 5240 Lake, Chicago. 


SCOOTERS, midgets, etc.! Build yours. 

Wheels, tires, motors. Low prices. Lit- 
erature and motor scooter plans 10c. 
Honsaker, Masontown, Pa. 


TREASURE finder locates hidden money, 

lost treasure, minerals, pipes, etc. Build 
ourself. Plans, 15c. Readers Service, 
0 Chicago. 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
thelr own, manufacturing art goods, nov- 
elties and utility product in Plastex and 
marble imitation. 4c material makes reg- 
ular 10c store sellers. Rubber moulds fur- 
nished for speed production. Small invest- 


men have chance for real prosperity. Plas- 
tex Industries, pets Bi 085 Washington 
Ave., New York. 


ARTIFICIAL a a flooring, in- 
struction covering wood or cement floor- 
ing 1% inch thick, fireproof all colors, low 
cost, Ornamental casting, concrete, plaster, 
Resi ois garden furniture, statuary, 
lexible molds, particulars free. C. Mahler, 
Elmont, 
‘WE help _ you in business, furnishing 
outfits and instruction, operating “Spe- 
cialty candy factory” home. Men and we wom- 
en, opportunity to earn $20.00 to $50.00 
weekly, all or spare time. (Our 31st year). 
Booxlet free. W. Hillyer Ragsdale, Inc., 
Drawer 14, East Orange, N. J. 


DON'T be gyped by, claim adjusters and 
slick lawyers. Collect 100%¢ for jury 
and damage claims. Complete instructions 
$1.00. Burns School. Keystone Building. 
Pittsburgh, Pa. 
““‘SCHEMER" 
prints agency, a 
formula scheme: 
reported; 41st y 
First_year only 50c. 
M. M. EARNED $267, three weeks, raising 
mushroom in cellar! Exceptional, aus 
e 


Magazine, Alliance, Ohio, 
advertising, mailorder and 
winners, up to $25,000 

1.00. "Now subscribe! 


DON'T Gamble! Bave our money! With- 

out capital, peddl: ng. experience I 
earned steady income. Complete instruc- 
tions, 25c. Stamford, 3762-N Broadway, 
New_York. 


START profitable mail order business. 

“Mail Order Success.” 28 pages facts, 
ideas, methods of getting profitable re- 
turns on every dollar invested. 25c¢ copy. 
Plan Bureau, Fillmore, N. ¥. 


MONEY-MAKING Projects. Color-glazed 
concrete pottery. Gravestones, tiles, 
walls. Guaranteed basement waterproof- 
ing. Operators wanted. Booklet. 
10c. National Potteries, Minneapolis, Minn. 

107 WAYS to make money, in home or 
office, business of your own. Full partic- 

ers free. Elite Co., 214-A Grand St., New 
‘ork. 


GOOD paying business, plating auto parts, 

reflectors, bicycles, bath fixtures, mirrors 
by late method. Free particulars and 
proofs. Gunmetal Co., Ave. E, Decatur, Til. 


SUCCEED with your products. Make-sell. 
s. Catal 


Formulas. Accurate analyse: ‘atalog 
free, P. Thaxly Company, Washington, 


WHERE to buy at lowest wholesale prices. 

Information free. Yorena, Box M-312, 
Bayonne, 

eee in Formulas. 10.000 Money- 

ideas—Free particulars. Ruther, 

ane e eeath, Chicago. 
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NEW framed feather pictures! ae 69c. 

Semple 20c stamps. 1.80 post- 
peid. larquez-IBI, ‘Apartado 1176, Mexico 
ye 


UIQUID marble. Anyone can make! Brushed, 

sprayed, molded! Colorful, glazed. Par- 
ticulars free. Marbleizing ‘Service, Ed- 
wardsville, Til. 


BIG money selling collection system. 

Good proposition. $1.00 delivered. Col- 
lection Supply Co., Box 100, Fort Madi- 
son, Iowa. 


START own business at home. Book con- 

taining over 100 successful plans. Write 
for free descriptive booklet. Spencer Serv- 
ice, 99-A, Chauncy, Boston, Mass. 


FOR an extremely profitable lifetime 
business, operate a Collection-Credit 
Agency. Cole Associates, 


Free folder. 
Syracuse, N.Y. 
FORTUNE from pennies. Operate Silver 
King vendors. Small investment. Free 
instructions, Automat, 2425 Fullerton-F, 
Chicago. 
SELL jes mail! Books, novelties! Bargains! 
Big profits. Particulars free. C. Elfco, 
438, North Wells, Chicago. 


bi this Free camera and photo supply 
rgain book. Lists and describes lates! 
inven ions In American and foreign speed 
cameras, candid and miniature cameras, 
exposure meters, movie cameras, night 
and color photography, dark room and en- 
larging equipment. Big savings on every- 


equipment. Don’t delay. 
Send postal card today for this valuable 
Free book. Central Camera Co., Dept. 7-S, 
230 S. Wabash Ave., Chicago, Ill. 


CAMERAS. Shutters repaired. Leather bel- 

lows installed in fol and view cam- 
eras. Bellows made to order. United Cam- 
era, C-1515 Belmont, Chicago. 


FREE camera end supply catalog. eed 
edition just out; everything 
graphic, hundreds of bargains. ‘Abe Co- 
en’s Exchange. 142 Fulton St., N. Y¥. C. 
ENLARGER $1.59. Enlarges eight times 
size of small negatives. Guaranteed. 
Paramount Sales Company, 89 Dudley St., 
Boston, Mass. 


GLASSINE envelopes. 125-259; _600-$1-00. 
Postpaid! 2%4x5; | 3x51% x5. (31x 
Pitz Avery, ‘Syracuse, 


912-40c-$1.50).. 
ee 


HOW and where to obtain capital. Par- 
o jHoulars free. Star Service, Wapakoneta, 
0. 


NEW 50c film 


ueegee dries both sides 
aaah. easily. 


erco Products, N. Can- 


40c HOURLY with typewriter. Guaranteed 
instructions, 25c.° Beach, 156, Groton, 

Conn. 

EARN money at home. Particulars free. 
Anthony. 2136 Crotona Parkway, New 


aaRT opportunity packet, including 6 
different magazines, 10c. Pines, S-583 

Monroe, Brooklyn, 

RECEIVE stacks of mail: Your name 
listed in 10,000 directories 25c. Liberty 

Beles erice Sheboygan, Wis. 


caaraay Super-X, Agfa Supreme, Du- 
Pont Superior 35mm film, 25’ roll,’ $1.00 

postpaid. Economy Photo, Greensburg, Pa. 

576 PAGE catalog. 6000 amazing novel- 
ties. 3c. Johnson Smith, Dept. 337, 

Detroit. 

UNIVEX owners, trade for 1939 models. 
Catalog 10c. Import, 392, Elmira, N. Y. 

PERFEX model 44, new, $29.50. McKin- 
ley, 1052 West Lafayette, Detroit, Mich. 


CAPITAL 


DETECTIVES 


DETECTIVES. Secret Investigations, Short 
sy Method. Home. Travel. Particulars 
Free. "Write International Detective Traine 
ing, 577-P Orpheum Bldg., Jersey City. N. J. 
BECOME a detective. Cppertunity, to earn 
while learning. Free detective spartiott= 
lars. Raymond Stults, Bristol, Ind. 
DOGS, BIRDS, PETS 


SPRINGTIME for Puppies. Particulars 
free with book 104 photographs all 
breeds described, 25c. Royal Kennels, 
Chazy, N.Y. 

OLD English sheepdogs. Unusual! Unique! 
Devoted! AKC Typical Custer Kennels, 
New Rumley, Ohio. 

GREAT Danes, registered, companions, 
guards. $25.00 upwards. Kalmar Kennels, 
Stone Mountain, Ga. 

CHOICE Bostons, Pomeranian Puppies, 
Beagles, Cockers. Mrs. Erwin Kopp, 

Johnson Creek, Wis 

PAIR, Champion, Gooners. $375.00, Ship 

. Ward, 1922 Gen. Pershing, New 

Orleans, ‘La. 


WORLD-FAMOUS  Avandale 


Springer 
spaniels. $50.00 up. Catalog. E. Chevrier, 
Ruby Street, Winnipeg, Canada. 


DANCE INSTRUCTION 


LEARN latest dances at home. Popular 
dance book containing waltz, fox trots, 
kiss dance, continental, rhumba, follow- 
ing, leading, complete ‘instructor in easy 
form, liustrations, 25c. Late dance 
book containing shag, big apple, Lambeth 
Walk, Suzie-Q, Posin’, ‘Truckin’, Hula 
Sunes, ‘ltterbeg, ten’ 106, Hula’ Skirt. 
10c, 576 page catalog of 6000 novelties, 3c. 
Johnson Smith, Dept. 764, Detroit. 


EDUCATIONAL & INSTRUCTION 


our own rubber molds. Sample and 


wget free. June, 101A Beech, Holyoke, 


PuaSTEE casting, mold making, 20 page 
catalogue 3c, stamp. Plastic’s, 711 

Neely, Muncie, Ind. 

WANT a fobt. Send dime in coin for val- 
uable information. Thomas & Associates, 

Box 185, Decatur, Georgia. 

HANDY men. Earn money home operatin; 
Communit; Fix-It” Shop. Stafford, 

Makanda, Iil. 


FASCINATING, profitable ‘Fixit’? serv- 
ice tau ti Houlgate, Station C, Pasa- 

dena, Calif. 

INFORMATION, books, mail order sup- 
Pg stamps. Walnut Specialty, Ever- 


GIANT mall ‘opportunities, added income 
ideas, Mail Sale News. idc. Katz, 4254 

N. Kimballe, Chicago. 

$7.00 DAILY grinding lawn mowers. $2.00. 

ger Mowerservice, Fourth, Janes- 
e 


oe 
BUSINESS SERVICE 
CHICAGO mail address. Phone service. 
Daily forwarding. Also secretarial serv- 
ice, Hanock Company, 43 East Ohio. 
PRESS cards. Dime for application. Allied, 
(729 Lee, Evanston, Tilinois. 


CAMERAS, PHOTO SUPPLIES 


WE show you how to raise capital for your 
Busines, ‘Write Enterprise Bureau, Syra- 
cuse, 


CARTOONING, SIGN PAINTING, 
AWING AIDS 


‘ANYONE can  palat signs, with Speedway 
ter Patterns. All styles, sizes. In- 


a aia Learn Original Cartoo! 
ing! Raye Buras ‘School, pt. S-C, Box 

aga ‘Cleveland, Ohio. 

AMATEUR Cartoonists, earn up to $35.00 
week, Copying and duplicating cartoons 

for advertisers. Adservice, Argyle, Wis. 


CHALK TALK STUNTS 


LAUGH producing program, $1.00. Tllus- 
trated catalog 10c. Cartoonist, Balda, 
Oshkosh, Wisc. 


CHARTERS 


DELAWARE charters; complete service 
$35.00. Submitted forms. Chas. G. Guyer, 
Inc., Wilmington, Del. 


CHEMICALS & APPARATUS 
of chemical and 


Dept. JC-7, 124 West 23 Street, N.Y. 


BAS time er tee nee Boks: ot p ihe, 


tional “Gargaingram No. 236 sting. out 
anding values in cameras and acces- 
Here are a few typical items: Bass’ 
wn DeFranne Sport, 16 or 8 shots on No- 
Ro roll film with F:3.8 lens, Prontor II 
shutter, velvet lined. ‘case, $29. 75. Dollina 
Tl, range finder coupled, Radionar F:2.9 
lens, Compur Rapid shutter, $42.50. Super 
Press BeeBee 6.5x9 cm., film pack and 
plate, with F:2.9 lens, $49.50. And dozens 
of other superb values. Order from above 
OF get Bass free Bargaingram, Write Dept. 
P, Bass Camera Co., 179 W. Madison St., 
Ghicago: Hit 


MAKE money | in photograph .., Learn 
quickly at home. Spare or full time. 
y lan. Previous experience unneces- 

ommon school education sufficient. 


ichigan Ave., Dept. 1741, Chicago. 


OMEGA A enaceers For 35 mm. to 4x5 

film sizes, from $48.00 to $175.00. 
Coskrun: ining, dustless, critical definitions. 
Ask for Folder AJ. Simmon Brothers, 37-06 
36th St., Long Island City, N. 


20% TO 40% discount on films, caper still 
or movie cameras. Write: Paramount 
Co,, 327-PS. East 92nd St., New York. 
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HANDBOOK for Chemical Experimenters, 
illustrated, hundreds of experiments, 
. Experiment booklet 15c. Chemical 

catalogue 5c. Reading Scientific Company, 

Reading, Penna. 

FREE chemistry catalog. Supplies at fe. 
Equip complete laboratory. Send 3c for 
postage. Kemkit Scientific Corporation, 

ridge Street, Brooklyn, N. 


THOSE men who want a better course of 
ractical training in Diesel from an old, 
established school located in a pentar, of 
‘ite the L. L, Ad~ 

cox Trade Sc 


the opportunities in the Pacific Northwest. 
Just send name and address to 237 N.E. 
Brosdyays Portland, Oreg., and ask for 


Men— 
for next 


sitions Free. 


mmon 
ful Perhgulers and list 
today sure. trent ptin Institute, 
SLAs. chester, 


CCREESEONDENGE courses and educa~ 


tional books, slightly used, Sold. Rented. 
Exchanged. All subjects. Satisfaction guar- 
anteed. Cash paid for used courses. Com. 
lete details and bargain catalog free. 

nd name, Nelson Company, G-203 Man- 
hattan Building, Chicago. 


MEN Wanted. Auto-Diesel Mechanics. We 

pay your railroad fare to Nashville. Let 
us train you to be an expert mechanic and 
help you get a good job. The cost to you 
is small. For free booklet write Nashville 
auto-Diesel School, Dept. 269, Nashville, 


no “Conditioning and Refrigeration of- 
fer wonderful opportunities for trained 
men. Learn at home in spare time. Em- 
ployment Service for graduates. Universal 
hool Air Conditioning, 612 S. Manhat- 
ee a Bulleine. Milwaukee, Wis. 


a steady Grafting job. Many pay 
oetys e280 month more. Pleasant, 
interesting, dignified work. vacations with 
y customary. Prepare at home. Par. 
iculars free. Write Monroe ‘instituse, 8-22, 

Alvon, Ill. 


ae Laboratory and Chemical catalog 
if you live in western states. Dept 
E. F., Chemical Supply Co. 
Monica Blvd., Hollywood, Calif. 
LABORATORY Spectroscope for chemical 
analysis $2.50. McCutting Sons, Camp- 
bell, Calif. 
CHEMISTS. Chemical questions answered 
$.25. Formulas, Analyses. Lewitsky, 26 
Erwin Place, New Britain, Conn. 
CHEMICALS in 5c quantities. Catalog: 5c, 
Fleischer's Laboratories, Everett, Ma: 


CONSULTING ENGINEERS 
EXPERT confidential, technical assist- 


Sante 


‘ 
s 
5 
4 
aj 


buy. No problem too. large or small. Mail 
dollar fee with problem to Popular En- 
gineering Service, San Diego, Calif. 


USED Correspondence Courses and educa- 
tional books sold or rented. Inexpensive. 
Money, ack guarantee. Write for free cat- 
listing | 4000 bargains. (Courses 
bought) Lee Mountain, Pisgah, Ala. 
100 THRILLING Science Experiments for 
Boys and Girls. Home materials ade- 
quate. Fascinating, instructive. 65 cent 
Postpaid. Kenyon Press, Wauwatosa, Wis- 
consin. 


LEARN decorating, paperhanging, grain- 
ing, marbling, sign painting. Catalog. 
Free. Residential and home study courses. 
Chicése ine School, 446 North Clark 
Street, Chi 
EARN Taoeae  caTast automobile injury, 
fire, burglary claims. Inexpensive home 
study’ course. Free particulars. Burns 
School. Keystone Building, Pittsburgh, Pa. 
WOULD you like to work in South Amer- 
ica? See ad under Personal. 


POPULAR SCIENCE 


IF_you like to draw, sketch or paint— 
rite for Talent Test (No fee). Give 
age and occupation. Write Federal Schools, 
Inc., Dept. PS 69, Minneapolis, Minn. 
FOREST jobs available $125-$175 month. 
Cabin, hunt, trap, patrol. Qualify im- 
mediately, Write Rayson Service, C-61, 
Denver, Colo. 
BOOKLET Dominoes and diagonals 25 
cents. Something new in numbers. The 
Monographic Press, 106 Washington St., 
Fairhaven, Mass. 
GOVERNMENT jobs. Start $1260-$2100. 
Free information. Meteorology, inspec- 
tor, 50 different ost sitions: Pergande Pub- 
lications, Milwaul 
SHORT-CUT ee Smpiited: Most 
practical method ever offered. Gomplete 
$2.00. Details free. Arith-Magic, Dept. 
Elmhurst, 1 


ELECTRICAL SUPPLIES & EQUIP. 


ALTERNATING Current bargains. 12 horse. 
1750 speed, capacitor motors 
Repulsion induction, 3450 speed $10: 50, 


500 watt generators $22.50, 2000 watt 
$75.00. Others, Electrical’ Surplus Com- 
pany, 1885 Milwaukee, Chicago. 


ELECTRO-SCRIBE: Electric pencil writes, 

engraves all metals. $1.00 postpaid. De- 
tails. Beyer Mfg. Co., 4515-Z Cottage 
Grove, Chicago. 


BARGAINS. Arc welders, also motor gen- 

erators. Write for new bargain list tell- 

ing, needs. Hobart Bros., Box P-795, Troy, 
lo. 


ELECTRIC eye, wiring diagram, instruc- 
tions, literature, catalog, $1.00 post- 
aid. Photobell Corporation, Dept. 67, 96 
‘arren Street, New_York. 


COMPLETE electric fence information. 
1h syeite: Handbook, Box 643-P, Muncie, 
ind. 


GENERATOR 12 KVA ser cycle. Burns 
Automobile, Dayton, Ohi 


ENGINES, ROTORS; ETO. 


300 MOTOR Diagrams and tables covering 

three phase; Star, Delta, nine lead, two 
and four speed; two phase; single phase; 
ee phase, capacitator, repulsion induc. 

fan, armature windings, etc. 

qe be Susraniced or money refunded. 
$1.50 paid. Educational Advancement 
Sompany, Dept. A, Lakewood, New York. 


POSTPAID. 48 states. Candid type camera 

oF electric shaver $1.00. Other bargains 
including. motors, fans, ‘home workshop 
Yools, Pricelist. free. Mailorder “Electric, 
705 South Dearborn, Chicago. 


BARGAIN 14H.P. motors. 60 cycle, 1 phase, 
10 volt, 3600 r-p.m. like new.” guaran 
d. $8.25. Send check to Erie Electric 

Motor Co., 120 Church St.. Buffalo, NY. 

AIR Compressors, new, 134 134, $5.00, 
2x2, $7.00. 21% 8.00. Guatantced: 

Send check or Honey’ order. Free catalog. 

National, 1917 South State, Chicago, Ill, 

MOTOR Rewinding lessons, illustrated. 
‘Send stamp for particulars. Motor Data, 

Box 7631, Kansas City, Mo. 

REFINE used motor oil without cost. Par- 
ticulars, Gerwin, Fairview, Oklahoma 


FARMS, OTHER REAL ESTATE 


FLORIDA Tax Deed Lands. Good fruit 

rand truck land, ‘fen acres’ $10.00, $5.00 
down, $5.00 month. Many others. Florida 
Tax Deed Service, 8007-C Nebraska, 
Tampa, Florida. 


$175; $5 down, 
nd *literature, Hubbard, 
Grossman Bidg., Kansas City. Kan. 
FARM Bargains 16 states. Big catalog 

Free, Strout Realty, 255-2B 4th Ave., 
N.Y, Gity. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 
REFLECTING Telescopes. Build your own. 

6” kit $3.50; all abrasives, mirrors, eye- 
pieces, diagonal prisms, Illustrated instruc- 
ions 10c. Catalog 
” Dept. 


$5 monthly. 
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free. 


tical Develop- 
F, 1560 Ne 


ment Cor} roadway, New 


York, 
BARGAINS, telescopes, binoculars, micro- 


teur astronomy, ci atalog 10c. 
Telesco} Laboratories, Dept. 
wood, California. 
TELESCOPES, microscopes, binoculars; 
1939 bargain catalog free. Brownscope 
Co., 5 West 27th Street, New York. 
576 PAGE catalog. 6000 amazing novel- 
eae 3c, Johnson Smith, Dept. 338, De- 
roit. 


ll, Holly- 


JULY, 1939 


ASTRONOMICAL Telescopes, binoculars, 

cameras, microscopes; bought. sold, re- 
paired. Send 10c for list of instruments 
oes Rasmussen, x 294, Amsterdam, 


MICROSCOPES, Slide making supplies, re- 

agents and stains. Send for free circular 
M38, Biological Supply Company, 1176 Mt. 
Hop2 Avenue, Rochester, N. Y. 


FOR INVENTORS 


PATENT your idea. Write immediately for 

two free books, ‘Patent Protection” and 
“When and How to Sell an Invention.” 
Fully explain many interesting points to 
inventors and illustrate important me- 
chanical principles. With books we also 
send “Evidence of Invention” form. 
Prompt service, reasonable fees, thirty- 
nine years’ experience. Avoid risk of de- 
Jay. Address: Victor J. Evans & Co., Reg- 
istered Patent Attorneys, 109-H Victor 
Building, Washington, D.'C. 


IDEA Service for inventors and manu- 

facturers. New practical ideas offered 
for evelopment. Real improvements de- 
signed and described in montnly bulletin. 


5 Dwyer, 
Box 369, White Plains, N. ¥ 
INVENTORS. Small ideas may have large 
commercial possibilities. Write us for 
“Patent Guide for the Inven- 
“Record of Invention’’ form. 
Delays are dangerous in patent matters. 
ree information on how to proceed. Clar- 
ce A. O'Brien & Hyman Berman, 697-Z 
‘Adams’ Building. Washington. D.C. 


INVENTORS: Send for free copy my 72- 

page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serv- 
ice. L. F. Randolph, Dept. 768, Wash- 
ington, D. C. 


OUR. 4-Points of service for inventors 

covers designing, developing, protection 
and marketing; write for complete details. 
R. & S. Engineering Co., Dept. FS, 17 
East 42nd Street, N.Y.C. 


‘WE locate buyers meritorious patented, 

ur.patented inventions. If will sell, r reply 
immediately. Descriptive booklet free. In- 
bea Reporter, 3A-11236 So. Fairfield, 


INVENTORS: State lowest price for for our 
invention, and send 
Adam Fisher Company, 183 Enright. st. 


Bs 


Louis, Mo. 
HAVE you a sound, practical invention for 
sale, patented or unpatented? 50, 


write Chartered Institute of aiverican In- 
ventors, Dept. 3-A, Washington, D. C. 


IF you have a practical invention for sale, 
write National Service Bureau, Dept. 
K-1, St. Louis, Mo. 


FORMULAS, PLANS, ETO. 


HERE'S Guaranteed unequalled formulas! 

‘Delicious summer beverages, ices, foods. 
Newest cosmetics, bubble-bath, sensation- 
al new washing compound. Stamp brings 
details, these; many others. Miller, Pro- 
gressive Chemist, Tampa, Fla. 


10,000 MONEY-MAKING formulas, reci- 

pes, trade secrets. 1939 book, 883 pages, 
cloth binding. Special price, $2.00 pre: 
paid. Satisfaction guaranteed. Adams- 
Brown, Chestnut Hill, Mass. 


10,000 FORMULAS, trade secrets, proc- 

esses, endorsed universities, trade jour- 
nals. $1.50 postpaid. Folder. Jacques, 1330 
Spring Garden, Philadelphia. 


THAXLY Formulas for perfect products. 
Accurate analyses. Catalog free. P. 
Thaxly Company, Washington, D. C. 
FORMULAS. All kinds. Real moneymak- 
ers. Lowest prices. Catalog free. Clover, 
108-R, Nilescenter, Ill. 


ALL formulas half price this month. 

wintteke free. Ogg Laboratories, Tampa, 
a. 

WATERLESS Soap guaranteed. Clean dirt- 
jest hands in America. Formula $1.00. 


J._E. Jones, Hollins, Ala. 


SOAPLESS Detergent shampoo. Proven 
formula and complete — instructions, 
$1.00. Geeding. 10532 Perry Ave., Chicago. 
FORMULAS—Latest Money Makers. Lit- 
erature Free, E-Belfort, 4042 N. Keeler, 
Chicago. 

FORMULAS. All kinds. Guaranteed. Cat- 
alog free. Kemico, 500 Parkridge, Ill. 
RESILVER mirrors. Complete instructions 
25c. Prewitt, Box 181, Danville, Ky. 


FROG RAISING 


FROG raising. Very profitable breeders. 
Cheap. Vol Brashears, Berryville, Ark, 


—Cheap. Vol Brashears oe 
FUR RAISING 
MINK easily raised. Profitable. Free in- 
formation. Harlind Banks, Framingham, 
Mass. 
FOR sale, Sliver Fox pups. Fifty dollars 
each. Reds e dollars each, Ingemar 
Peterson, Ver mae Minn. 
GAMES, ENTERTAINMENT 
GIVE friends real thrills; hearty laughs! 
Tricks! Jokes! Puzzles! Magic! Novel- 
ties! Curiosities! Rush 25c for giant sur- 
pie catalogue and free mystery. Lawson 
ick Co., Dept. 19, Queens Village, N. Y. 
PASTIME for the whole family. 1000 
Jems. Interesting and educational. 25 
cents. No stamps. Watchman’s Puzzle, 105 
Brookview Ave., Troy, N. Y. 
FOR sale, new and used marble games 
guaranteed. Write for lists. River Amuse- 
mene Co., 152 West 42nd St., New York 
ity. 


rob= 


HELP WANTED 


STEADY Work—Good pay. Reliable man 

wanted to call on farmers. No experi- 
ence or capital required. Pleasant work. 
Home every night. Make up to $12.00 a 
day. Wonderful new sprcpeaiiion, Particu- 
Jars free. Write McNess Co., Dept. 278, 
Freeport, Il. 


RUN a big 
ft ncy. Immediate earnings up to $45.00. 
Additional cash bonus amounting to nea 
$10.00 per week. No experience needed; 
ay to start: no money Fok, Let me mall 
full particulars free. Mills, "6050" ‘Mon- 
mouth, Cincinnati, Ohio. 
MANUFACTURE for us or sell direct to 
homes and public buildings. A new in- 
vention, Made from discarded tin cans. 


coffee and grocery 


Retails for 50c. Full particulars and setts 
ur 


Ne $1,00. Albright Specialty Co., 
Calif. hi ve s 


yank, 


rooms in celles 
S. earned 


2019 Second. Seattle, 


M. M. EARNED $267, three weeks, raisini 

mushrooms in cellar! Exceptional, but 
your cellar, shed perhaps 5 suitable. We buy 
crops. Book | free. ited, 3848 Lincoln 
Ave., Dept. 242, Chicago. 


SALARIED positions; $2500 yearly and 

up. Let us find one for you. Write for 
valuable information. Executive's Promo- 
tion Service (17), Washington, D. 


met addresses, big money, blanks, 
6 cents. Pipe Sterilizer, P.O. 
Box erie Atlanta, Ga. 
DO you dream of a job abroad? See ad 
under Personal. 


HIGHGRADE SALESMEN 


BIG. Cash Profits—tremendous demand 

ions business men, Offices, restau- 
vate factories, live Flash-A-Call pros- 
ects. “Loud speaker 2 way—l0 station 
inter-Communicator.’’ Saves money, miles 
of walking, valuable time. No service or 
installation problems. Operates like radios 
—one electric socket connection. New low 
price $17.50 opens unlimited Sales 
ilities. Free Demonstrator Offer. 
wick!" Inter-Communication System of 
merica, Dept. 401, 2440 Lincoln Ave., 
Chicago. 


SELL business cards $1.50 thousand. Busi- 


indy, 


ey 
Free Sales portfolio. Willens, 2130 


Dept. HF, Chicago. 


ADVERTISING Book Matches. Big seller 

now! Daily Cash Commissions. Experi- 
ence Unnecessary. Factor: {Dive eak 
quality at low prices. Quicl ats. Full, 
spare time. Complete mutt F ee. Amer- 
ican Match & Printing Co., 4822 South 
Trumbull, Dept. 77, Chicag 
PRINTING Salesmen. 2,000 business cards 

$1.50. Letterheads, circulars, business 
forms 33157 commission. Free cuts, Cata- 
Jogues furnished. Florence Printers, 270 
Lafayette St.. New York. 


SALESMEN sell Calendars, Book Matches, 


Fans. Advertising Novelties. Samples 
Free. Fleming ed Co., 6543 Cottage 
Grove Ave., 


NEW bubble bath creation formula, 50c. 
Ferrand Chemical, Tyrone, Pa. 


Please mention: Poputar ScreNcE MontHty when writing to advertisers. 


BLADES. Finest suality, Factory prices, 
postpaid. Ace Blades, Buffalo, N. Y. 
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HOBBIES, COLLECTIONS 


SHELL Collectors: Summer museum 
Pedition to the Caribbean will. b bring 

back twelve tropical shells for one dollar. 

ane Shell Corner, Box 412, New Canaan, 
‘onn. 


WANT to Swap? Big quarterly member- 
ship directory will help you. Over 100 
hobbies, classified. Join now! Designate 
hobby. Send $1.00, Hobby wochange. 3 Dept. 
D, Box 3586, Oklahoma City, 
OLD slave deed $2.00. Confederate news- 
papers $1.00. Postpaid receipt of price. 
Warren. Biggs, Williamston, North Caro- 
ina, 


HOME CRAFTSMEN 


ENORMOUS profits making colorful Mexi- 
can pictures from wood. Our 20 Mexican 
patterns and instructions 256, 20 Cowboy 
silhouette patterns 25c. 10 lawn ornament 
atterns 15c. Plans for building Scrollsaw 
c. All the above 75c. Mexican Arts, 
Crafts, Box 332, Eagle Pass, Texas. 


WOODLOVERS & Hobbyists: Learn about 

our new service ‘“‘You make it, we sell 
it." We send you sample batch of twelve 
woods, complete index list, also list of 
things you can make. All for 30c (stamps 
or coin). Woodcrafters Guild, 7S, Long 
Island City, New York. 


JUAREKNOTTERS! Make belts, hand- 

gs, etc. Quality cord samples with cat- 
alog free,” beginners . catalog and 
samples, 10c. Special! Regular $1 rok 
with 50¢ beginners outfit, all for $1. P. C. 
Herwig Co., Dept. P-19, 121 Sandan Bt, 
Brooklyn, N.Y. 


EXTRAORDINARY woodworker's novelty 
manufacturing moneymaking opportuni- 

ties. Illustrated catalog supplies, machin- 

ery, instructions, information, 10c. (Re- 

funded), Woodcraft Service, Plainview, 
inn. 


BEAUTIFUL decorative novelty furniture 
of plywood. Easy to make with Jig Saw. 
Few inside cut-outs. Forty new designs, 
Many large pieces. Tilustrated pattern list 
qree. "Wo-Met_Bhop;-Ashburn, Ga, —__ 

20 LAWN Ornament patterns 30c. 20 no’ 
elty patterns 30c. 14 silhouette patterns 
30c, 15 lawn ornament patterns different 
from those above 30c. All for $1.00. Mod- 
ern Woodcraft, Saginaw, Mich. 
BIRDHOUBEE. novelties, blueprints, 
jock-down kits, or assembled. Details 
and 1d sample print ae D. Jepson, 22 Union 
Place, Bloomfield, 
DESIGN your area Our course teaches 
you. Only $8.50. Invaluable to home 
craftsmen. waite for folder. Klok Insti- 
tute, 430 Lyon, Grand Rapids, ich. 
20 FULL size lawn ornament patterns 25c, 
a Wickman, 144 Brooklyn, Dept. 32, Day- 
‘on, 
CRETOS WOOD now available for Home 
Craftsmen, write Accco, PO Box 416, 
Phoenix, Ariz. 
MAKE leaded antique lanterns. Free de- 
scription folders. M. Ascherl, 316 15th 
Court, Lorain, Ohio. 
MAKE beautiful door mats from junk 
tires. Practically without investment. 
Kowell, 5372 St. Clair, Detroit. 
22 FULL size lawn ornament patterns 25¢ 
coin. Strother, Box 383-H, Belington, 
West_Va. 
MAKE inlay jewel box. Complete kit $1.00. 
Inlay Crafts, 4101 Benite Ave., Detroit. 
576 PAGE catalog. 6000 amazing novelties. 
3c. Johnson Smith, Dept. 339. Detroit. 


INVENTIONS WANTED 


SMALL inventions wanted by manufactur- 
ers. I'll help you sell your invention. 
Write for free circular. S. Hull, 7829-M 
Euclid Ave., Cleveland, Ohio. 
WANTED. Meritorious patented, unpa' 
ented inventions. Booklet free. Inver 
tion Reporter, 3B-11236 So. Fairfield, Chi- 
cago. 
INVENTIONS. Patented. Unpatented. 
Bought outright, royalty. Write, Arel- 
lano-Power Co., Box 1827-P.S. Chicago. 
CASH for unpatented ideas. Stamp ap- 
preciated. Mr. Ball, 9441-B Pleasant, 
Chicago. 


MACHINERY, TOOLS & SUPPLIES 


STRETCH your dollar with Atlas shop 
equipment. | Metal and wood. lathes, 
drill presses, arbor presses, shapers, vises, 
meters grinders, tools, and attachments. 
id for new 1939 catalog. Atlas Press 
ey. 


2755 N. Pitcher St., Kalamazoo, 
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LAWNMOWER Parts, catalogue, new 

sharpening avening clamp, write Colla Supplies, 
Miami, Florida; Hosse = aS noase, Nashville, 
Tennessee; an, 1207 Bedford Ave., 
Brooklyn, New York. 


WANTED: Hear from parties interested 

gold or silver ores, buried or hidden 
treasures. Bergman's Instrument, $5.00. 
Particulars free. Henry Bergman, Box 
70-B, Springfield, Mo. 


DRILL Grinding attachment fits bench 

grinder, hand or power turned. Handles 
sizes 3/16 to 114”. Descriptive literature 
on request. Price $7.85. Tractor-Lite Mfg. 
Co., Sidney, Iowa. 


CRAFTSMEN! Inventors! Xacto renew- 

sable blade knives, 50c. Blades 10c. Larg- 
est stock taps, dies, drills in the east. 
Free booklet. Superior Hardware, 439 
Fourth Avenue, New York City. 


BARGAINS, demonstrators, electric arc 

welders, guaranteed, 30 days trial and 
terms. Write Hobart Welder Exchange, 
Box P-792 Troy, Ohi 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


600 PAGE Catalog listing over 6,000 novel- 
ties, puzzles, tricks, hobby kits, knives, 
guns, jewelry, punchboards, make-up sup- 
Plies, optical goods, seeds, radios and kits, 
cameras and Supplies, guns and revolvers, 
etc. Only 3c. Johnson Smith, Dept. 343, 
Detroit. 
LOOK! New 1939 catalog professional stage 
Magic only 10c. Big new catalog 500 
ket-parlor tricks 10c. Each different. 
et both. Lyle Douglas, Station A-1, Dal- 
las, Texas. 
GIANT surprise catalogue of magic, jokes, 
tricks, puzzles, novelties, curiosities 
rushed for 25c. Free trick included. Law- 
pone yice Co., Dept. 18, Queens Village, 


BE a magician. Large professional magic 
catalogue of latest tricks 25c. Cash paid 
for complete Tarbell Magic Courses. Write, 
Ireland, F-109 North Dearborn, Chicago. 
HAVE fun! Fool your friends! Latest 
trick jokes; 10c brings illustrated catalog 
and snappy free trick! Broadway Novelty 
Ce Box 75, Pelham. ¥ 
MAGIC easily learned. Fascinating, profi 
able. Catalogue, five free tricks, 10c, 
poksnonsnn, 15 Woodstock Stratford, 


TAREE Magic Satalog 25c. Over 600 tricks. 
Established Chicago Magic Co., 
A-2300 North Maso icago. 
‘WORLD'S largest magic shops 
catalog 25c. Holden, P-220, 
New Yori 


FAKE Marriage license, 10c. 576 page cat- 
alog of 6000 novelties 3c. Johnson Smith, 
Dept. 763, Detroit. 


FREE tricks! Join Magicians’ Fraternity! 
Monthly magazine. sample 10c. Interna- 
tional Magic: Mt. eee 
EGYPTIAN Dollar magic 
cial 25c. Six free tricks Yor valine “Lie 
horst, 4418a Clarence, St. Loui 


THE izle Douglas covalent are “biaeer and 
better than ever. 


MAGIC Catalogue (ae Lynn, 105 Beach, 
Jersey City, N. J. 


MANUFACTURING 


DEMONSTRATION models built, ideas geo 
drawn. 

. Engineering Co., 
FPS, Sia Hast 4nd Street, N. ¥. C 


MISCELLANEOUS 


CORRESPONDENCE courses and educa- 
tional books, slightly used. Sold. Rented. 
Exchanged. All subjects. Satisfaction guar- 
anteed. Cash paid for used courses. Com- 
ete details and bargain catalog Free. 
end name. Nelson Company, G-204 M: 
hattan Building. Chicago. 
MAKE friends believe you're visiting 
World's Fair. Fool them! Send 25c for 
two scenic postcards. Fill them and re- 
turn for free mailing in New York City. 
Warren, Box 257, Croton on Hudson, New 


Yor! 
109. a or mee! Men's Suits $1.50, 
Dresses 10c. Many other Bar- 

gins Scatalogue Free. Fairmount, 160-B 
lonroe Street, New York. 

four friends. Quarter brings two 
World's Fair postcards. ($1.00-20). Re- 

turn filled for free remailing. Dick Nash, 

335_Stockton, San Francisco. 

NOTHING hidden under the sun. Pendu- 
lum method reveals it. Locate water, 

minerals, metals. Use unlimited. Free par- 

ticulars. "Box 135-A, Glendale, Calif. 


rofessional 
. 42nd St., 


| Dept. S-13. 


ELGIN pen and pencil set. Colors black, 

also ivory. 5 year guarantee. Send $1.00. 
Mangold Sales, 7153 Devon Street, Phila- 
lp) 


FREE literature how to locate buried treas- 
ure and minerals. Fisher Laboratories, 

Palo Alto, Calif. 

AMATEUR Cartoonists, earn up to $35.00 
week, copying and duplicating cartoons 

for_advertisers. Adservice, Argyle. Wis. 
MODELS & MODEL SUPPLIES 


MODELS. Your ideas developed into prac- 

tical working models. 30 years successful 
experience; thousands of satisfied cus- 
tomers. Confidential service guaranteed. 
Bank references. Send 3c postage for our 
large booklet: ‘‘Making Inventions Pay.” 
Grescent Tool Co., Dept. PS., Cincinnati, 

io. 


Sump the sensational ““Bluenose” for 
only $1.45, post free. We will send you 
all parts, completely finished redwood hull, 
cut-to-fit rails, keel, rudder, sails, metai 
anchor, metal ‘steering wheel rigging and 
full instructions. Rush 3c stamp for cata- 
log of many other models. Miniature Ship 
Models, Dept. N, Perkasie, Pa. 
RADIO controlled model airplanes and 
boats. Complete plans, diagrams, de- 
scription and details, 25¢. 576 page cat- 
alog of 6000 novelties, 3c. Johnson ‘Smith, 
Dept. 762, Detroit. 


CARVED hull ship model kits. Ship & 

yacht model fittings; model yacht sails. 
Illustrated catalog 20c. A. J. Fisher, 
1002-S Etowah ave, -, Royal Oak, Mich, 


MINIATURE house modeling. Hobby or 
business. Inexpensive home courses. 
Free partloulars, Weidler Correspondence, 
4589 Lexington, Hollywood, 

kit, fitting 


AIRPLANE-gas_ motor, | shi 
catalogs 9c, Polk's, 429 Seventh Ave., 
New York. 


CATALOGUE of over 40 Engines—Cast- 
inge—Suppiles, 25c. Refunded. How- 
ardco. 17_North Ashlani cago. 


MONEY MAKING OPPORTUNITIES 


MAN in each town to Plate auto parts, 

reflectors, bicycles, fixtures, mirrors, by 
late method. Simple plan of manufactur- 
ing at home starts you in good paying 
business. Free particulars and proofs. Gun- 
metal Co., Ave. G. Decatur, 


HOW to earn money at home! Big, free 
book tells inside story; how hundreds 
are earning cash raising mushrooms in 


cellars, sheds. Cash paid for all raised. 
Write today, United, 3848 Lincoln Ave., 
Dept. 237, Chicago. 


KEEP Dollars Received ed supplying. b: by mail, 
satisfying mploym: ‘mation— 
Millions Jobless, We fill your orders, a 
Operative Service, 77 Swan, Room 213, 
Buffalo, New York. 
TERMITE proof own 1, Property: operate 
termite business. Sim) aneeuca ons, 
make you big money. Write, Rigney Ter- 
mite Control, Licensed, Box 256, Beverly 
Hills, Calif. 


EARN money collecting reptiles, frogs, 
toads for us. Full or part-time oppor- 
tunity! Instructions furnished. Particulars 
dime. Biological Hesearch “Laboratories, 
pringfield, Mo. 
BIG money easily made; home-office, busi- 
ness of your own. 107 plans for your 
gholce. Descriptive booklet free. Elite Co., 
214-4 Grand St., New York. 
INVENTION Finanee Magazine 60-N Wall 
Street, New York. Free particulars con- 
cerning contents of magazine given to 
prospective subscribers. Inquire at once. 
FAST selling useful plumbing household 
articles. Real money-makers, Particulars 
free. Central States Supply, 334 N. West- 
ern Ave., Chicago, Ill. 
YOUR name—5,000 mailing lists—25c. Get 
samples, opportunities galore from, all 
overt world. Pines's, 583 Monroe, Brooklyn, 


INCREASE your income. ‘Money by Mail’ 

will help you. oo gift offer to new 
readers. mple details, 10c. Geo. 
H. Hans, 428° South Halsted, Chicago. 


‘YOU'LL like resilverin; ig. mirrors, ogecrarn 
reflectors, making ch upped, glass signs cae 


MEXICAN scenic steards: two, 12c 
stamps. Free remailing service. Marquez- 
IME, partado 1176, Mexico City. 


Please mention Poputar ScleNcE MonTHLY when writing to advertisers. 


Write Sprinkle, Plater, 
cotton and stock 


DEPENDABLE grain, 
market forecasts. Sample dime. Mark- 
O-Graph, 210 West 8th, Kansas City, Mo. 


POPULAR SCIENCE 


money selling snapshots. Dime 

152-page complete instruction 
buyers, real formation. Lyons- 
3016-R Elgin Avenue, Balti- 
more, 


MOWRY, for su} plying amazi employ- 

information by mail. Keep dol- 
lars! ¢ ‘Orders filled for you. Paul Kevilus, 
Box_137, Laon: 


DOLLARS every an plan, all kinds good 
Propositions, mailorder’ opportunities, 
imprints, information, three months mail- 
ing; 10c. Harvey Teeple, Decatur, Ind. 
PROVEN rich surface gold mine claims, 
unavoidably abandoned, may be staked 
by ambitious, energetic young man. Write 
A. Davison, West Bend, 
bates PROFIT! Gold and iret sign let- 
ters for windows, offices, trucks, sign: 
Monograms. Easily’ applied. Neonite, Ak- 
ron, Ohio. 

FRIED ice cream; you aprepare it, peo} 
fight for it. 98% profit. Secret detail: 
Soc, Kamac, P2, 37 East First, 

io. 


Dayton; 


3 MONTHLY Mail order magazines, filled 
with money making opportunities, 10c. 

G. Fenner, 1618 Lucia, uisville, Ky. 

MAKE money at home in your own mail- 
order business, Gold Bond, Box 1436, 

Long Beach, 2. 

LUCRATIVE mailorder business at home. 
Literature free. Advertisers’ Assistants, 

West Liberty, Ky. 

CREATE wealth God's way, lan 
25c, Universal Theocratic Institute, 

1720 N. 17th St., Milwaukee, Wis. 

MAIL magazine, The ‘Opportunity Month- 
wu. Copy dime. Nixons, Steven Point, 


Tesson- 


arom Plants without soil. Folder free. 
Gorgon Laboratories, 509-A Fifth Ave., 

APPROVED, practical income-building 
plan 25c. Adcraft, Mt. Vernon, Ohio. 


MOTION PICTURES & SOUND 
EQUIPMENT 


8MM CHROMOFILM! Guaranteed finest 
meal, reversal! Fine grain orthochro- 
ic 


postpaid! 
r now! Chrono ims, 156-X" Sy Spring- 

field, Rutherford, N. J. 

MOGULLS Improved Credit plan brings 

luxurious equipment within easy reach! 

ics ell, Kodal 


Movie Rentals-8-16mm,. Low 
piney Free. Mogull’s, 66 *West 43th, 


GENERA fim in bulk for all Movie Cam- 
eras. 90 feet for Univex, $1.10 (spools, 

3 for 60 cents); 100 feet double 8mm, 
1. 16mm, $1.35. Sample for stamp. 
‘ocess with powders. Fromaders, Daven- 

port, Towa. 

HOME Movies 8mm-16mm. Cartoons, com- 
edies, westerns, travelogs. Free List. 

Crown Film Corp., 1-42 Melrose St., Bos- 


ton, Mass. 
GUARANTEED 8MM. 24-hour reversal 
processing. Double 8mm, 45c. Single, 


25c. Univex iSc, Eso-S, 3947 Central, Kan- 
sas City, Mo. 
OUTDOOR Film 100 ft, 16mm, $1.98 pro- 
cessing included. Weston 12. Order to- 
day. Free 16mm, 8mm _ lists. Home Mov- 
ies, Box 2168, Easton, Penna. 
COMPLETE 16mm film rental library. At- 
tractions; erred Wai ” “Behind 
the Front.” “Pony Express.’ ree catalog: 
National ‘Cinemas: fe: fest 29th, New Yor! 


16MM USED sound films Wanted. Enter- 


FILM, 16-8mm; new, low prices, lists 
free. Goodwill’ Company, Jackson, Tenn. 


8MM, 16MM. Giant bargain specials. P.O. 
Box 791, Cincinnati, Ohio. 


ART film, sample 10c; lists free. Goodwill 
Company, Jackson,’ Tenn. 


MOTORCYCLES, BICYCLES 
SUPPLIES 


LATEST Pink-O-Gram completely de- 
erp oe 1939 Ariel, B-S-A, Norton, Rudge, 
and Velocette motorcycles: 

J-. AP Pacing engines, fuel, crash hel- 
mets, goggles, etc. dime to Reggie 


Pink, 2077 Southern Boulevard, New York 
y. 


RECONDITIONED Motorcycles. Ne’ ed 
parts for all makes. Authorized Harley- 


Davidson Dealer. Whitman Motorcycle & 
~ | cee Co., 405-9 Southwest Blvd., Kansas 
. Mo. 


CLYMER Thru-windshield spotlight. New 

streamlined model. Thousands sold. Big 
profits to representatives. Write qualifica~ 
ions. Clymer Spotlig! ts, 222 West Pico, 
Los Angeles, Calif. 


MOTORCYCLES, reconditioned, New, 

used, parts and accessories. All makes. 
Large stock. Bargains. Illustrated cat- 
alog. 15c. Indian Motorcycle Sales, Kan- 
sas City, Mo. 


ALLOY Pistons $3.00; Indian, Harley, 

Henderson, Excelsior, Cleveland. New 
and used parts for less. Cylinder grinding. 
Catalogue and wings pin 10c. Ballak, 1115 
Chestnut, St. Louis, Mo. 


HI-LIFE Bicycle generators operate lights 
direct or charge miniature Kic-O_stor- 
age pbattery, Write Kimley, 1271 E. Ferry, 


OToRCSOEE bargains, lowest prices, 

Berrain sheets for stamp. Motorcycle ac- 
cessories. Rochester Harley Davidson Corp., 
131_W. ae Be Rochester, N. Y¥ 


NEW  Push-: outboard motor for 

your Bigyele. Complete with pneumatic 
tire. Ready to attach. zeeokbarn ‘Com- 
pany, Aurora, Mo., Dep! 


BUILD scooter bike — scrap 
Jans i5c. Readers Service, 

Nortk. “Clark, Chicago. 

NEW powered scooters. Literature. Deal- 
cH wanted. Scoot-Cycle, Michigan City, 

ind. 


arts. 
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BEACON Bicycle generator $2.75, with 
head-lamp $3.75. Postpaid. Write Elec- 
trical Products Co., Kendallville, Ind. 


MOTORSCOOTER plans, wheel, tire, mo- 
tor literature 10c. Honsaker, Mason- 
town, Pa. 


MUSIC, MUSICAL INSTRUMENTS 


“SINGING made easy and the mastery of 

the voice’’ teaches tone placement, per- 
fection, extended range. Immediate re- 
sults! Popularly priced. Free prospectus! 
focal Method, 245 Wolf’s Lane, 


BARGAINS: New 1937 Conn oanduercr 
alto saxophone outfits, $115.00. New 
1937 Cavalier trumpet and trombone out- 
fits, $30.00. Pan-American, 704 P-A Bldg., 
Elkhart, Ind. 
MUSIC composed to words. Rhyming 
Pamphlet on request. Phonograph re- 
cording of completed song. Send Poem. 
Keenan's Studios, Dept. PS, Box 2140, 
Bridgeport, Conn. 
VIOLINS; Deep, mellow, soulful. on Cred- 
‘Easy terms for wonderful instrument. 
Get’ details. to ay. Gustay P. Henning, 
Fischer Studios, Seattle, Wash. 
SIMPLIFIED swing courses. Accordion, 
saxophone, clarinet, trumpet. Swing- 
master, 1299-W Bender, East Cleveland, 
0. 


OLD GOLD, WATCHES, ETC. 
ELGIN, Waltham, Hamilton watches. 


change, 163-B Cana! 


WATCHMAKERS’ Supplies, tools, watches, 
Sold-Purchased. Ben Segal Company, 5 
South Wabash, Chicago. 


REBUILT El $2.90 up. aa material: 
L. Harmond, Sugar Grove, N. 


PATENT STTORNETE: 


INVENTORS: Send immediately for your 
copies of our new free books, ‘‘Patent 
Protection” and ‘‘Suggestions ‘on Selling 
an Invention.” Sixty-eight pages of inter- 
esting facts. They tell how 
Protect you; kind of sketch or model 
needed; simple steps to take without cost; 
how successful inventors have secures 
financial assistance; show interesting in- 
ventions; illustrate important mechanical 
movements. ks we also send free 
Evidence of Invention form to help estab- 
lish date of disclosure. Prompt service, 
reasonable fees, special deferred payment 
plan. Strictest secrecy. Forty-one years’ 
experience. Highest references. Write us 
loday. The facts in our books are worth 
money to the man with +s Rood invention. 
Address: Victor J. Evans é& Co., Registered 
Patent Attorneys, 108-H Victor Building, 
| Washington. D.C. 


INVENTORS, Small ideas may have large 
commercial possibilities. Write us for 
Free book, ‘Patent Guide for the Inven- 
tor” and “‘Record of Invention"’ form. De- 
lays are dangerous in patent matters. ‘Free 
information on how to proceed. Clarence 
"Brien & Hyman Berman, OUT-e 
Raains Building, Washington. D- 
INVENTORS: Before disclosing your _in- 
vention to anyone send for Form ‘Evi- 
dence of Conception’; "Schedule of Gov- 
ernment and Attorneys’ Fees'’ and in- 
Structions Sent free: ‘Lancaster, Allwine 
413 Bowen Building, Washing- 


pag Shae Send for free copy my 72- 


fe book on patents. Reasonable terns. 
prompt action. Confidential, personal serv- 
| ice. L. F. Randolph, Dept. 340-A, Wash- 
ington, D. C. 


securing 
free ‘‘Proof of Invention’ folder. vo 
tonal Personal service. Es' Bstablished: a 
Vrooman, 888 Woodward Bldg., 
Washington, DG, US WOMNATG BING 
“INVENTOR'S Guidebook” containing ad- 
vice about. patenting. selling inventions. 
also “Record! orm," Free. Registered 
Attorney. engineer Frank B, Ledermann, 
Tribune Building, New York. 
PATENTS, trade marks, preliminary ad- 
vice, searches. Write for ‘‘4-Points of 
Service’ bulletin, Associated registered 
Patent Attorney. R.&S. Engineering Co., 
Dept. AS6, 17 E. 42nd St., New York City. 
PATENTS: Personal, confidential services 
at reasonable cost. Preliminary informa- 
| tion furnished without obligation. John B. 
| Thomas & 902 F St., N. W., 
ington, D. C. 
PATENTS—trade marks. Preliminary ad- 
vice, book and disclosure form free. Per- 
sonal service. Irving L. McCathran, 1050 
International Bldg., Washington, D. C., 
Registered Patent Attorney. 
PATENTS 
WE successfully sell inventions, patented 
and unpatented. Write for proof and 
tell us what you have for sale. Chartered 
rast of American Inventors, Dept. 
. Washington, D.C. 
TaAvENTs: FOR SALE 


LICENSE snow scraper fastens to any car 
bumper. Box 863, Des Moines, Iowa. 


PERSONAL 


| PATENTS. Protect your idea b 
| 


ORIGINAL Poems, Songs Wanted for Pub- 
lication, radio. Westmore Music Corpor- 
ation, Dept. 55G, Portland, Ore. 


TITLES Complete professional titling 
asy to use. Send $2.00. Samples 
3c. oBtela En ios, 949 Broadway, New York. 


LEARN swing piano! Postal brings free 
folder. Christensen, 765 Kimball Hall, 
Chicago. 


DIRECTORY of 1525 Rental Free 16 m/m 
films. Price $1.00 postpaid. Box 409, 
Ashtabula, Onio. 


WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 
Studios, Passaic, N. J. 


BARGAINS! Silent 35mm _ films. Projec- 
tors. Demsey, 1223 Berkley, Youngs- 

town, Ohio. 

8-16MM ART films. Sample 10c. Free 
catalogue. Garden Exchange, 317 West 

50th, New York. 


VIOLIN-MAKING Supplies, patterns, in- 
structions. Fraser, 2025 Stark, Saginaw, 

Mich. 

HAWAIIAN guitar taught. Easy method. 
Write. Honolulu Conservatory, Lake- 
land, Fla. 


ART films, 8-16mm. Sample 10c. Import- 
Films, Box 392, Elmira, N.Y. 


JULY, 1989 


PIANO by ear. Particulars free. Day-V- 
‘Way, Woolworth Bldg., Dearborn, Mich. 


Please mention Poputar ScreNcE MonTHLY when writing to advertisers. 


POSITIONS Abroad. How and where to 
obtain information of conditions and 

chances of Americans for jobs; in South 

America; all over the world. No employ- 

ment agency. If interested, write imme- 

diately, enclosing stamp. Julius, Amarillo, 
‘exas. 


WIN prize money: Booklet ‘‘Successful 
Contesting,’’ shows how, 10c, postpaid. 

Bulletin listing $200,000.00. prizes includ 

ed. World Publishers, 4515-L Cottage 

Groves, Chicago. 

LEARN ventriloquism, 3c stamp brings 
Particulars, Smith, Room 746, 125 N. 

Jefferson, Peoria, Ill. 


DIVORCES: Consent, few days, others 30. 
qpAmerican attorney, Box 1736, El Paso, 
‘exas, 
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576 PAGE Catalog. 6000 amazing novel- 
(ites 3c. Johnson Smith, Dept. 341, De- 
troit. 
DESENESS is misery. Abell’s invisible ear 
irums recommended. Pree booklet. Dr. 
bal Slavin Bldg., Pasadena, Galt 


PHOTO FINISHING 


\CHNIFINISH—The new fast and eco- 
ig serv- 
exposure 
ged to 


postpaid mailing bags. Technifinish Lab- 
oratory, 110 Lexington, Rochester, N. Y. 


OIL coloring photographs a fascinating 

hobby or profitable business. Learn at 
home by easy simplified method. Previous 
experience unnecessary, Common school 
education sufficient. Send for free infor- 


114-B,' Chicago, 


ROLL Filmachine developed and your 
choice (1) 8 Finerfotos and 2 professional 

Bromide enlargements; or (2) 16 guaran- 
teed Finerfotos or (3) 8 Finerfotos and one 

beautiful « oil colored enlargement, 25c. 

der by number. Prompt Service. Finer- 

fotos, ‘Box 898-18, Minneapolis, Minn. 


FREE—‘‘get-acquainted"’ offer! Two sam- 

ple panel prints in leatherette album. 
Send negatives and 3c stamp with this ad. 
6 or 8 exposure roll developed, and a set 
of Panel Prints in album—25e (coin). 
Photo Lab. Inc., Rm. 479, 3825 Georgia 
Ave., Washington, D. C. 


THE Photo Mill. Immediate service! No 
Gelay! Roll Seveloped, carefully printed 

and choice of two beautiful 5x7 _profe: 

sional enlargements, one tinted enlary 

ment, or eight reprints, for 25¢ coin. 
rints 2c each. The Photo Mill, Box 629-1! 
inneapolis, Minn. 


printed | 25¢ juxe enlargement 
goupen free! Bhoto Finishing Shop, Est. 
00 Genesee ae Araby Bids. 


Two Seiad as cae picture ° on your roll 
aoe. Your pictures will speak volumes 
when finished by our expert craftsmen. 


One day service. Nineteen years expe- 
rience, ms Photos, Dept. J-9, Janes- 
ville, 


FINER finishing. Rolls developed and 

printed, with one colored enlargement, 
or Piwo professional enlargements. All for 
25¢ (col Genuine, nationally known. 
Moentone Superior quality. Moen Photo 
Service, LaCrosse, Wis., Dept. 


ENLARGEMENT from each es on 


Lifelike enlargements 
bringing out the best 


Dept. A-6, Janesville, Wis. 


FOR the discriminating amateur, roll de- 

veloped and carefully printed 25c; re- 
prints 3c. Superior workmanship, sar same day 
service. Paramount Co., 327 2nd St., 
New York. 


AT Last! All your snapshots in natural 
colors. Roll developed, 8 natural color 
prints, only 25c. Reprints, 3c. Amazingly 
eautiful. Natural Color Photo, Janesville, 
‘Wisconsin. 
20 REPRINTS 25c; 100-$1.00. Rolls devel- 
oped, either 16 guaranteed prints, 1 col- 
cored or 2 professional enlargements—25c. 
Sample enlargement 5c. Lifetone, D-' 
Des Moines, Iowa. 
FREE album and negative file and 2 e1 
largement coupons with each roll de 
veloped, 8 guaranteed prints 25c. Memri 
Jane Studios, General P. O. Box 666, Dept. 
“New York: 
PROMPT Service, Guaranteed work Two 
beautiful portrait type doubleweight en- 
largements, eight, neverfade gloss prints, 
roll 25¢. 


eacl ubuque Film Service, Du- 

buque, Iowa. 

GET clear Erilant plotures the mods 
ern. way. ‘Roll developed. 


prints each meetin ony 25c. Vataable 

Snlargement cot coupon. Artcraft, Box 1822-H, 

Washington, D. 

IDEAL | photos. ‘Profesional deckle-ed, 
Brin! and free enlargement each ro! 

only be. “Tiustrated Price-list_ free. Write 


today Ideal Photos, Box 2255, Paterson, | Premier, 454 Christopher Ave., Brook- 
. ve lyn, N. ¥. 
40 Please mention PopuLaR SctENCE MonTHLY when writing to advertisers. 


CANDID special: 35 Millimeter rolls en- 
larged to 342 x 415, $1.00. 18 Millimeter 
4 


rolls, 60c. 314 x 41% reprints, 3c each. 
Brown Photo ‘Company, 1910-60 Emerson, 
Minneapolis, Minn. 


ROLL Developed, 8 brilliant fadeproof 
Velox prints and two professional en- 
largements 25c. Overnight service. Young 
Photo Service, 406-C, Albany, N. ¥. 
ROLLS Serelopedt Two beautiful Soakie 
weight professional enlargements, 
ee Century Bhoto 


never fade prints, 
Service, LaCrosse, 


FILMS developed, printed. 6 or 8 expo- 

sures, 30c. Enlargements, 5x7 25c; 8x10, 
40c. Darr-Razey Studios, 37 Seymour, 
‘Tonawanda, New York. 


EXPERT finishing. One day service. Rolls 
developed 16 Velox prints or 8 Velox 
ints, 2 enlargements 25c. Expert Studios, 
Crosse. Wis. 

‘TWO beautiful professional double weight 
enlargements, eight lifetime prints, 25c. 

Prompt. Careful. Film mailers free. May's 

Photo Shop, LaCrosse, Wis. 


ROLL developed; one print and one en- 
largement each negative 25c trial. 20 

reprints 25c. Photo Products, X-5, May- 

wood, Til. 

ROLL Film Geveloped, 16 Pig and 5x7 
enlargement 25¢ coin. all 

wo ask “Hayden Shoto Finishing, "1984 

Hayden, East Cleveland, Ohio. 


ROLLS developed. Two sets_prints plus 

enlargement coupons, 25c. Reprints, 3c. 
Over 19 reprints, 2!oc. Jones Studios, Dav- 
enport, Iowa. “‘Where the West Begins.” 


PROFESSIONAL | Quality service. Rolls 

developed, ints and 2 enlargements 
ase The Film ‘Gapital Service, Box 504, 
Rochester, N. ¥. 


PROMPT service. Quality work; 2 beauti- 
ful doubleweight gloss enlargements, 8 

guaranteed neverfade prints each roll, 25c. 
cel Photos, Dubuque, Iows 

DAILY service. Roll developed, 2 guaran- 
teed prints each negative, 25c. large- 

ment coupon. Willards, Box 3535-R, Cleve- 

land, 

ROLLS developed, two prints each and two 
fice enlargement coupons. 25c; reprints, 

2c each; 100 or more, 1c. Summers’ Stu- 

dio’ Unionville, Mo. 


HAMMERMILL letterheads, 300 81x11, 
any color paper and ink; $1.48 postpaid. 
Free ag mad Woodrufts’, 217D Lewis, 
Duluth, Mi 
PRINTING designed to please taste and 
Pocket-book. Rush orders our specialty. 
Samples, state business. Sicocan, 2038 
Obear, St. Louis, Mo. 
PRINTING Cuts made; finest qualtiy: zinc 
(line) $1.25, (10 square inc! half- 
tones; electros, mats; artist; free eles list. 
Riteway, 1465'PS Broadway, New York. 
ae 00 TREPAID. 125 Bond 812 x 11 letter- 
heads and 125 envelopes. Tinted. 
Bennevile, 907 West Roosevelt, Philadel- 
phia 
20 Ib. BOND Jetternesae, envelopes, $2.75 


thousand postpaid. Anything quoted. 

Modern plant. Irelan Printing Co., Berke- 

ley Heights, Route 7, Dayton, Ohio. 

1000 6x9 CIRCULARS, Letterheads, en- 
lopes, postcards, $2.95; 5000, $9.45, 

All eeatin! reasonable. Samples. Good- 

print, Harrisonburg, Va. 


BSCELLENT: Printing. Lowest Prices. 
Free Cut Service. Okayprint, Martins 

Ferry, Ohio. Samples. 

1,000 BUSINESS Cards, $1.00 Post Free. 
caper Print, 912 Towne, Los Angeles, 


ENVELOPES 634 White 1,000, $1.60—5,000, 
$6.00. Printers, 515-6th Ave., Brooklyn, 
anywhere in U. 


post aid 
 Batmphese Feld. Eim= 
wood Place, Oni.” 


1000 STICKERS %4x212 45c. Labels, en- 
velopes. Titsworth, Cornelia, Flint, 

Mich. 

QUALITY printing. Prices reasonable. 
Samples free. Pine Hill Printery, Free- 

man, Routh Dakotas 

150 ENVELOPES and 150 letterheads $1.00, 
postpaid. Dasenbrock, 64 Main, Pough- 

keepsie, N. Y. 

SPEND less for 
tails. B-P Company, 202 

Kearney, Nebr. 

DELUXE Letterheads: 150, $1.50; 500, 
$2.50. Fred Meyer, Hobart, Ind. 

2 LINES 25c. 3-35c. Cushioned: Rubber 
Stamps, Centerport, N. 


BOND Snvelopes. | 


Free de- 


juality printing. 
Central, 


Lamar FILM fipegrain ge ty enlarged 
224x4 exposures, $1.00. 18 ex- 
cures, *Beonomy Photo, Greens- 
urg. Penna. 
8 PLEASING Velox Prat. 2 enlargements, 
25c coin. Please Film Service, Dept. 
P, LaCrosse, Wis. 
ROLL developed, 8 prints, painted enlarge- 
ment 2c, Reprints, “3c. Fast ‘service. 
Janesville Film, vein Janesville, Wis. 
GUARANTEED. Roll developed, 16 prints 
25c. 20 prints 25c. Quality Photo, Hutch- 
inson, Kansas. 
ROLLS developed and two prints each 
negative, 25c. Twenty reprints 25c. Mer~ 
cury Studios, Box 822-C, Chicago. 
THREE prints each good negative in roll 
z 25c, Reprints 3c. Fred I. Eastman, Bode, 
lowa. 
ANYONE can finish photos. New, easy 
way. No darkroom. Sample print free. 
Ogg Laboratories, Tampa. Fla. 
ROLL Finished. Two enlargements. 25c. 
wn SpePPy Photo, B564 Colvin, Syracuse, 


Piles 


BEAUTITONE Enlargement, dime and 
negative. Giant Snapshots, Inc., Green 
Bay, Wis. 


CUT, service, cards eo Barjenco, 


1d Fox, Worcester, Mass. 


WRITE us_before buying sprinting. Radio 
Printer, Union, New 


500 TWO color stickers, 215x%%, 50c. 
Cott’s, Spickard, Missouri. Catalot 


PRINTING OUTFITS & SUPPLIES 


a Junior outfit $9.00. Senior outfits, 


PRESSES, ies. Fe a 
‘priters ales, 8s. 


stamp. 

Baltimore, Md. 

STOCK cuts 40c up. Catalog 10c. _ateRor ‘Sy 
79-8. Main St., Belleville, N. J. 


OFFICE and School Supply Cs Catalog Free. 
Ribbon Ink Company, Cicero, 


6x9 PRESS $5.00. Bargain Terns free, 
Novelty Shop, Downsville, La. 


PROFITABLE OCCUPATIONS 


REFINE used motor oi] without cost. Par- 
ticulars. Gerwin, Fairview, Oklahoma, 


RADIOS, SUPPLIES & INSTRUCTION 


e for 
foward, 


PROMPT service! Rolls developed, Two 
‘Velox prints each negative 2c. Hench 

Studios, Harrisburg, Penna. 

ROLLS developed, 8 good prints 25c, 8x10 
enlargements 4 for $1.00, Photo Finisher, 

B. 427, Vancouver, Canada. 

SAVE money on film developing! Write 
for free film mailer and details. Modern 

Studios, LaCrosse, Wis. 

35MM ROLLS fine grain developed and 
each shot enlarged to 3!5x5 $1.00. 18 ex- 

posures 60c. Ideal Films, Birmingham, Ala. 

ROLL developed, printed 25c. DeLuxe en- 
largement coupon free. Union Photo, 

Greensburg, Pa. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 
150 812x11 BOND Letterheads 2 id 150 634 


envelopes only $1.00! Postpai 
ful work! 1000 of either $2. com 500, $1.60. 


R.M.S. Members and Servicemen. Sell 

your customers R.M.S. Super Compacts 
(5 tubes). Attractive’ prices. Good 
unis, Bicinsive radios for ‘the service= 
man. Write for details. Send 10c for Philco 
parts catalog. Williams Philco Co., 808 S. 
Adams St., Peoria, Ill. 


broadcasting, 
Polics servicing, marine 
and Morse Relegraphy. taught thorou hly. 
All expenses low. Catalog free. ‘Doda 
Institute, Poplar St., Valparaiso, Ind. 
BEGINNERS’ Kits postpaid. ‘‘World- 
wide” receiver $2. 25P°5 3000 mile crystal 


$1.25; plans 25¢ & 10c. Caliradio, B-94, 

Saugus, Calif. 

CRYSTAL Detector handbook; 3 begin- 
ner’s plans; ‘‘Radiobuilder,” year, All 

25c. Laboratories, 7700-T East 14th, Oak- 

lana, Calif. 


UHF gonverter | for any allwave superhet- 

erodyne. complete. Guaranteed. 
Princeton Radio, 15889 Princeton, De- 
roit. 


POPULAR SCIENCE 


RADIOS, $9.95 up. All kinds. Save 50%. 
Factory surplus. Agents wanted. Catalog 

Free. 30-Days’ trial. Write Marco-E, Kan- 

sas City, Mo. 

576 PAGE Catalog. 6000 amazing novel- 

e siee 3c. Johnson Smith, Dept. 342, De- 
roit. 


INSTRUCTIONS: 22 volt loudspeaker ra- 
dio, distance, 25c. Holbrook, 7312 La- 
redo, Houston, Texas. 


RARE COINS 


BIG prices paid for certain wanted coins. 

1909 cents $10.00, some silver dollars 
$4000, 1864-1865 Indian head cents $100.00 
dimes before 1895 $600, liberty head 


Numismatic Association. 
$1.50; sample copy. 30c. 
scriptive circular. Room 233, 99 Living- 
ston St., Brooklyn, N. Y. 


$5.00 to $500.00 each paid for hundreds of 
Old or Odd Coins. Keep all until post- 

ed. Send 10 cents for illustrated Coin 

Value Book. 4x6. Guaranteed prices. 31 
ears in business. Coin Exchange, Box 31, 
e Roy, N. Y. 


BRILLIANT uncirculated cents 
1938-S, 


Landon, 901 Lucerne, Los Angeles. 


FREE! Foreign coin, banknote, and large 
illustrated coin catalogue. Send 4c post- 

age. Coin approvals sent. Tatham Coinco. 

Springfield-D50, Mass. 

WE purchase all Indianhead pennies. 
Purchasing catalogues 10c, Harry Span- 

ner, 100 Forsyth, New York. 

UNITED States and foreign coin catalog 
5c. James Randell, 407 South Dearborn, 

Chicago. 

BRILLIANT uncirculated coin and coin 
cacalogue, 10c. Eugene Morrison, Re- 

seda, Calif. 

GOLD coins wanted. 55% premium, A. 
French, Rte. 1, Troy, N.Y. 

15 DIFFERENT coins, 25c. Bishoff, 500 
East 8th, Kansas City, Mo. 


a a nh aed 


RAZOR BLADES, SHAVERS 


DELUXE Gillette type blades. 6 packages 
ts Sa 25c. Photocolor, 1680 Elmhurst, De- 
roit. 


——————$—$—$—$— 


REPAIR WORK 
WATCHMAKERS’ Repair service. 


Save 


pat. Paul's Jewelry Store, LaCrosse, 
Ss. 


ORIGINAL. Cushion mounted. One, two 
lines 25c; three 35c; four _45c. Craft, 

Stamps, 814 Bradley, Peoria, Til. 

3 LINE Stamp, 25c; 3 lines, cushioned, 30c. 
Printrite, Wauwatosa, Wis. 


SONGWRITERS 


SONGWRITERS. Have records made of 

‘our songs. Wonderful opportunity, free 
advice, Lincolnshire Studios, San Fran- 
cisco. 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 
FISHERMEN. Get a genuine Richardson 
Rod, the best you can buy! There’s a 
Richardson priced and designed to fit your 
exact requirements. One piece solids, 
Seamless tubulars with offset handles, 
jointed tubulars, telescopics and the com- 
pletely new hexagonal seamless tubular 
Tod. Send for the colorful, new free cata- 
log. Richardson Rod & Reel Co., 3179 
North Sawyer Ave., Chicago, Ill. 


600 PAGE Catalog listing over 6,000 nov- 
elties, puzzles, tricks, hobby kits, knives, 
guns, jewelry, punchboards, make-up sup- 
Plies, optical goods, seeds, radios and kits, 
cameras and supplies, guns and revolvers, 
etc. Only 3c. Johnson Smith, Dept. 344, 
Detroit. 
CLARKE Troller, World’s lightest prac- 
tical outboard ‘motors for their power. 
Twin (alternate firing) 3 horsepower, 18 
pounds; single, 1.3 horsepower, 812 pounds, 
rices $34.50 easy terms, write Clarke 
ngineering Company, 6905 East Lafay- 
ette, Detroit, Mich. 
GUNSMITHING readily learnt at home. 
Repair personal and neighborhood's fire- 
arms. Free catalog 20 firearm and gun- 
smithing books. Tom Samworth, Marines, 
North Carolina. 
FISHERMEN! Easy to make bass streamer 
fiys that are real killers. Material, in- 
structions, 10 flys 75c. Sample fly 30c. 
“Kingfisher,” San Gabriel, Calif. 
SUBSCRIBE to the leading archery maga- 
zine. Covers all phases of archery. One 
dollar per year. 10 cents for sample ‘copy. 
American Bowman-Review, Albany, Ore: 
FREE. Sporting goods catalog. Complete 
sports equipment and clothing. Bargain 
prices. International Sports, 3301 Law- 
Tence, Chicago. 
HEADQUARTERS for bows and arrows, 
materials and supplies. Catalogue Free. 
Instruction Book 50c. Archery, 617 South 
State, Chicago. 


SINKER Molds for making your own sink- 
ers. Free illustrated folder. Reading In- 
strument Co., Box 78, Reading, Penna. 
USED Guns, Bought, Sold, Exchanged. 
State your wants. Andrew Spina, To- 
wanda, Pa. 
ARCHERY Bows. From the heart of the 
Yew country. W. I. King Woodworking 
Shop, 195812 Onyx St., Eugene, Oregon. 
WATERPROOF your shoes, with Nu-Life 
of leather, 25c. Box 63, West New York, 


je 


TENNIS Strings, gut and_ synthetic at 
tremendous reductions. Samples free. 
Crescent, 2535 Patricia, Los Angeles. 


FREE new fiy tying material catalog. 
Work Fly Company, Pueblo, Colo. 


STAMP COLLECTING 


STAMP Outfit Free! Scarce Airmail tri- 
noses from Mozambique Co.! Genuine 


than 50 years old, a Watermark Detector 
(with instructions’ how to use it), and fi- 
nally, our famous Jungleland Packet from 
such countries as Sarawak, Belgi: 


SONGS, poems, bought, published. Roy- 
alty contract; music composed. Free pro- 
fessional advice. Metro Melody Music Pub- 
lishers, San Francisco. 
SONGWRITERS Manual, revealing im- 
portant information, sent free. Write 
Standard Song Service, 1412-C Great 
Northern Bldg., Chicago. 
ORIGINAL poems, songs wanted for pub- 
lication, radio. Westmore Music Corp., 
Dept. 55-G, Portland, Oregon. 
SONGWRITERS: Send your poem today 
for immediate consideration. Richard 
Brothers, 146 Woods Bldg., Chicago. 
SONGWRITERS. Send poems. Profitable 
lans_ mailed free. Variety Service, 
Salem, Ind. 
SONGWRITERS Wanted. Write for free 
book. Guaranteed plan. Song Bureau, 
Dept. L, Salem, Ind. 


SONGWRITERS! Outstanding, amazing 
chee Hibbeler, C-15, 2157 N. Avers, 
ica 


0. 
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BIG packet 105 all different including 
Alexandretta (new country), Congo, 
Manchukuo, Ecuador constitution, 
Rica, triangle, 
dant diamond-shaped stamp, $5. 
tates; set United States telegraphs, cata- 
loging 30c. Packet British Colonies includ 
urma (new country), jubilee and 
coronations; scarce Siberia, cataloging 50c. 
Illustrated lists. Everything for only 5c to 
approval applicants! Write 
Stamp Co., Dept. 55, Camden, New York. 


FREE! The Stamp Finder! Send today for 
big new edition, fully illustrated, ena- 
bling you instantly to identify all difficult 
stamps! Also fine packet strange, fascinat- 
ing stamps from Bosnia-Herzegovina, Mo- 
naco, Patiala, Cyprus, etc., including 
maps, ships, animals and strange scenes. 
All free to approval applicants inclosing 
3c Postage. Garcelon Stamp Co., Box 918, 
Calais, Maine. 
FREE! Beautiful bicolored Costa Rica 
diamond-shaped stamp! Scarce Bosnia- 
Herzegovina Sarajevo commemorative set, 
mint-complete, picturing Archduke Ferdi- 
nand whose assassination started the 
World War! Perforation gauge, millimeter 
scale. Postage 1c. Davidson, 2297-S 6E., 
Salt Lake City, Utah. 


PRODIGIOUS Gift! Weird Afghanistan, 
Bicolored Banana airmail, Perak, Selan- 
Cross"’ Charity, 
Palestine, Lilliputian Airpost. 
Absolutely free with approvals! Postage 3c. 
Saxon Company, 408-B Jay Street, Brook- 
lyn, N 
50 DIFFERENT Stamps from fifty coun- 
tries, including Triangle, giant Diamond 
shaped stamp, new country of Burma. 
air of stamp tongs. Only 5c to sp 
prova, spplicants. D. M. Ward, Desk 8, 
Gary, Ind. 


WORLD'S Small airmail, also World's 

largest Diamond stamp, free stamp mag- 
azine! $2.00 U.S. Stamp, commemoratives, 
special issues, ‘ce stamps from 25 coun- 
tries, 5c with approvals. Capital Stamp, 
Dept. PS, Little k, Ark. 


ROYAL visit stamp annual free. Sixty 

Pages with hundreds of illustrations 
featuring Canadians, _Newfoundlands, 
United States, Colonials, foreign, supplies. 
Sent free. Gray Stamp Company, Dept. 
PR, Toronto, Canada. 


FREE Collection. 10 different U.S. com- 

memoratives for names and addresses 
of three active stamp collectors if you_ask 
for approvals, Reimers, 706 Flatiron, Fort 
Worth, Texas. 


FREE! 80-Page “United States & British 

forth America’? Catalog. Nearly 1,000 
illustrations! Lowest prices! Large catalog 
“Foreign Stamps"’ also included. Harris 
& Co., 99 Transit Bldg., Boston, Mass. 


FREE—Stamp with U. 8. Flag in Colors. 

Turks & Caicos, Triangle, Diamond and 
25 diff. others to approval applicants. 
Send 3c postage. Baer Stamps, Box B-222, 
Chillicothe, Il 


INCREASE the Beauty of your collection. 

End ‘‘stock-book blues’’; prevent gaps 
in page mountings. A postcard brings free 
sample. Address Maco Philatelic Corpora- 
tion, 11712 W. Harrison, Chicago. 
ABSOLUTELY Free—50 beautiful Mint 

stamps to approval applicants. Return 
postage appreciated. Empire State Stamp 
Company, Saint Johns Station, Brook- 
yn, N.Y. 


CANNON! Set of stamps showing cannon, 
firing squad, cavalry charge and 200 

other different stamps, only 10c to ap~ 
roval applicants. ‘ich Stamp Co., 4647 
enmore, Chicago. 


NEW YORK World's Fair poster stamps, 
54 different. Complete set, 15c. Two sets, 

25c. Five sets 50c. Ten sets $1.00. Nicklin 

Co., 110 W. 42nd St., New York City. 


FREE. Columbus, broken hat_ variety, 

worth 10c to applicants, for U.S. For- 
eign approvals. Kaiser Stamp Co., 302 
Hurley, St. Paul, Minn. 


NO. 1 Stamp from any country is usually 

hard to get, yet I am giving 10 different 
to approval applicants enclosing 3¢ post- 
age. Moumblow, Box 11, Rosebank, N. ¥. 
501 DIFFERENT Stamps from Czechoslo- 

vakia, Germany, Poland, Hungary, Aus- 
tria; only $1.00 if you request approvals. 
Batchelder Stamp Co., Box 56, Peoria, Ill. 


FINE approvals, freshly filled books and 
sheets. Tell me what you want and I 

will send them. Skinner’s, 306 East Fourth, 

Long Beach, Calif. 

UNPICKED! 100 U.S. revenues on docu- 
ments, 10c. (1,000-60c). Vanvoorheis, 

Hyndman, Penna. 


BADEN-Scarce Old Genuine Baden, Lil 


Goleny: Triangle, 
Breathtaking Ci 
States, Bizarre 


ovals. 
lyn, N.Y. 
FREE Trinidads catalogued $1.40, if you 

request approvals and send dime. Colo- 
nial, Box 554 Place d’Armes, Montreal, 
Canada. 


Please mention Poputar ScteNcE MonTHLY when writing to advertisers 


PANAMA Triangle and 50 others free to 
apncorel applicants sending 3c postage. 
Tatham Stampco, Springfield-D50, Mass. 
ers commemorative set 10c to 
approva: licants of general foreign 
by countries. Heiken, Benson, Ill. 
NEVER offered before, 21 French Colonies, 
pictorials, sets of 5 each (105) for 35c. 
French, 241 Euclid, Cleveland. 
500,000 STAMPS! General line approvals. 
Where? Peterson’s, Box300, St. Paul, Minn. 
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‘5 DIFFERENT United States stamps free 


SCOTT International Junior Album abso- 


with approvals, Leo, 853 North Martel, lutely free! Particulars from, Arrow 
Hollywood, California. Stamps, Box 453. soreen. Conn. 
Commemoratives, 


101 FOREIGN Stamps 3c Approval appli- 
cants only. Old Vet, Fort bi Solo- 

rado. 

CHILE. 25 different! 
provals! Donald Rowe, 

guna Beach, Calif. 


ogan, 


Only 3c with ap- 
Box 427, La- 


50_ DIFFERENT; 

British Colonies, Ube. Scranton Stamp 
Service, 307 Tenth, Scranton, Penna. 
10, SIAM; Manchukuo, Charkhari, Sem- 

ilan, Puerto Rico, etc., 10c. Lufbery, 
Middletown, ene 


POSTFREE! Excellent unpicked mixture, 
two pounds 65c. Vanvoorheis, Hynd- 

man, Penna. 

200 DIFFERENT including airmails; 10c 
approvals. Motzer, 1022 Liberty, Cincin- 

nati, Ohio. 

CORONATIONS under face. 50 Different 
$1.00. Denham, 42 Southway, Carshal- 

ton, Surrey, England. 


100 DIFFER! United States Stamps. 
20c. George We Wentz, Brownsville. Texas. 


WANTED—MISCELLANEOUS 


WANTED used Bhonogragt records, classi- 
cal or popular, Victor ords. Will pay 
cash. Dig up your old records, ship them 
to us. Your check sent same day. pay 
press charges. Modell's Ageney Di Divis ion, 
272, Cortlandt St., N. 


WANTED Skillsaws, Typewriters, aoe 
ing Instruments, Microscopes, Outboard 

Motors, Drills, Lathes, Inventions. Mack 

Brothers, 2047’ Chicago, Chicago. 


TEN different United States. over 40 years 
a 10c, Elzea, Bowling Green, Ohio. 


ENNY Approvals, that satisfy. Neil 
he. Box 5441S., Philadelphia, Pa. 


GOYA Nude Sc. Approvals. Millhiser, 
7724 Abbott, Pittsburgh. Pa. 


DESTROYED Hindenburg Zeppelin, Spain 
Nude Duchess, 5c wit! ate a gpprovals, au- 

rence Shultes, Berne, 

SEND lc for Triangle an. Mexican air- 
mail, and set 6 Somali Coast. Sundman, 

Bristol, Conn. 


FREE: 50 stamps, Iraq, etc. Postage lc. 
Album 3c. Bullard, 268D Northampton, 
Boston, Mass. 


FREE! Two coronation sets. Postage 3c. 
Roberts, 312U Shearer Bldg., Baycity, 

Mich. 

200 DIFFERENT world 10c, approvals. 
Hazett Stamp Shop, 701s Fourth Bay- 

city, Mich. 

200 DIFFERENT! Only 6c with a] 
Far Seas Company, Box 2154, 

Texas. 

NEW 1938-39 issues. 55 different. 10c to 
approval applicants. Foote, 309 Greeley, 

Webster Groves, Mo. 

$1.00 SPECIAL, 3,000 mixed commemora- 
tives, airmails, etc. Looseleaf album. 

Park Stamps, LaGrange, Ill. 


1000 WORLDWIDE stamp mixture 25c. 


rovals. 
fouston, 


SET of Nyassa beauties; five aienatiss 3c. 
Altone, 2068 Daly, Bronx, N. Y. 


PRECANCELS, 50 different 106, 
Siegel, Box 1710, Milwaukee, Wis. 

1000 MIXED U.S., 15c. 200 miteren’ pee 
cancels, 25c. Lee, Bridgeport, N. 

150 GENUINE foreign stamps, ae coin, 
Elvin Stanton, Niantic, Conn. 


BRAZIL, 50 different 10¢ with bargain 
approvals. Davis, Silver Lake, Ind. 


(coin). 


MECHANICAL Penny banks. Send postal 
for list of over eighty banks wanted. 
wm. Eereuw rguson, 280 Fourth Ave., New 


WELDING 


D.C. Arc-welder plans, $1.00 each. Build 

your own from Delco’32 volt light plant. 
From North-east Dodge 12 volt automo- 
bile generators; or from d.c. Truck mo- 
tors. Welders Club, WB-3432 M-Mart, Chi- 
cago. (Special: 44 lessons in welding; 50c; 
Foreign 75c.) For Sale: new and’ used 
truck motors. 


75-200 AMPERE Arc ‘Welders: irom Dot e 
enerators. Complete plans 35c. 100 

other generator changes. LeJay Manufac- 

ve 323 LeJay Building, Minneapolis, 
in. 


PENNY Approvals that please. Haywood, 
395 Adams St., Pomona, Calif. 


TATTOOING SUPPLIES 


‘TTOOING Outfits, ‘aving machines, 
1939 list. Perey Waters, Anniston, Ala: 


TYPEWRITERS, OFFICE DEVICES 


DEMONSTRATORS, electric arc welders. 
Money saving prices. Used by the gov- 
ernment. Trial and terms guaranteed. 


bart Welders, Box P-793, Troy, Ohio. 
REBUILT a.c. d.c. Arc welders, all sizes; 
engine governor idlers. Terms. Low 


prices. Guaranteed. Berrie Co., 3732 Ce- 
dar Ave., Cleveland, Ohio. 


TYPEWRITERS, adder, mimeograph, mul- 
tigraph, addressograph. Send for Ee 

sta of machines that will help you at half 

price. Pruitt, 28 Pruitt Bldg., Chicago. 


AUTOMATIC adding machines. Adds. di- 
vides, subtracts, multiplies. $2.50. Star, 
sol2 South Ashland, Chicago. 


ELECTRIC Brazing, Solderin Torch $6.95. 
Apollo., 634 Union, Memphis, Tenn. 


bated Arc welder, cheap. Free picexaeures 
son's Service, Canton, Kan: 


ELECTRIC SLANTS 
BUILD electric plant for your cabin. Op- 


erates from wind. Complete plans and 


Monjar, 1542 Waverly, Cincinnati, Ohio. 


AT_1/10 catalog—U.S. & British Colonies. 
Higgins, 1693R-65 St., Brooklyn, N. Y. 


Altadena, C: 


$3.75 Automatic addin 
Pully gua’ anteed. Bassett, 


machine. | valuable catalog 10c. LeJay Manufactur- 
IX 3u2-N, jas: 423 LeJay Building, Minneapolis, 
inn. 


_MAKE MON EY 


Regain Perfect Speech, if you 


STAMMER 


Send today for beautifully illustrated book entitled “DON’T 
STAMMER,” which describes the Bogue Unit Method for the 
scientific correction of stammering and stuttering. Method 
successfully used at Bogue Institute for 38 years—since 1901. 
Endorsed by physicians. Full information concerning correction 
of stammering sent free. No obligation. Benjamin N. Bogue, 
Dept. 953, Circle Tower, Indianapolis, Indiana. 


AN AVIATION CAREER 


oldest 
heart of the aircraft industry and specializes in i 
MASTER MECHANICS and ‘AERONAUTICAL ee aa 
(No flying involved) Graduates are obtaining immediate 
employment. Write for details NOW. Dept. P. 


Cartan Wright Technical Institute, Glendale (Los Angeles) California 


if i Send YOU 
THIS FINE SUIT— 


‘Will You Wear It and Show It to Friends? 
I need a reliable man in your town to wear a fine, made- 
to-measure. all-wool DEMONSTRATING SUIT—ad- 


STONEFIELD CORP. 
Dept. U-821, Chicago, Illinois. 


DON’T BUY—SAVE $ $ $ 


ON RADIO SETS—PARTS, TUBES, PHONOGRAPH 
RECORDS—UNTIL YOU HAVE SENT FOR OUR 
NEW GIANT MONEY-SAVING CATALOGUE. 

UNITED RADIO COMPANY, DEPT. Z, NEWARK, N. J. 


FREE BOOK et 100 game pletw 
Re wersknssi Srdsisces 


-B, Omaha, Nebr. 
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Please mention Porutar Science Montuty when writing to advertisers. 


Earn Cash az Home? 
ushroams! Big free picture book tells if your cellar, 
. We furnish materials, buy all crops 

tablished 1904. Write today. 
Li In Ave. Dept. 340, Chicago. 
WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Then become 
a foot correctionist, and 
in a few weeks earn big income in service fees.—not medical 
nor chiropody—easy terms for home training, no further capital 
needed, no goods to buy, no agency. Established 1894. Address 
Stephenson Laboratory, 62 Back Bay, Boston, Mass. 
ACT NOW! $69-5° 
. — 
America’s biggest scooter buy. 1 h.p. 
special Briggs & Stratton Motor. 36 
mp m.p.g._ Balloon Tires, 
eodyear ‘Airfoain sponge Tubber seat, 
Ghuteh built-in. generator. for. light, 
Easy to operate, streamlined, safe, and 
comfortable. Front wheel brake, de- 
livery box, ice cream box extra. Send 
stamp for FREE folder. Dealers wanted. 
. STAR PUT-PUT company 
ROCHESTER 


POPULAR SCIENCE 


$1.80 profit on $3.00 restringing. 
No experience needed—we teach 
you how. Tennis players need 
new strings in their rackets two 
or three times yearly .. . every 
stringing means profit for you. 
See how simple it is to get in thiiS 
business. Costs practically stoth- 
ing to start. Easy work’ Get started NOW! 


THOMPSON MFG. £0, ,4529Packe 's Ave. CHICAGO, U.S. AL” 
Makers of TOMGUT 


FREE NIGA VAND ARRLIED COURSES. Nonessentials omitted 


DEGREE SAVED. Dei 


rical, mechanical, Architectural, Stru 
IN 7 WO [ibiovap titres a ie Conationing Biet 
! eration and Dieval, Short Intensive cou 
SAME iricity. Power plant, Diesel-Electricy Elect 


tric lect ate eration, 
Drafting, Extensive tnodern "eaipe ment. LOW TUITION. Pa: 

time work for room and boa: ousands of surcesatul grado. 
ates in U.S. and forelen lands. Approved by Industry. endorsed by educators, 
Fecommended by alumni. One und two-year courses start in Sept., short courses 
open year round. 40th YEAR. Residence courses. Catalog free. 

FINLAY ENGINEERING COLLEGE 

1003 Indiana Avenue Kansas City, Mo. 


EARN A DEGREE AT ane 


ime! vers, My 
Publiey Health? YS i ber 

ony: Law; Business rainin AL 
Hlscwtal, Civil Mechanical 
‘Aeronautical, Radio, ‘Structural 


p tatfaticgs Aa les 
rafting, Architectural, Automotive, Steam ' Diesels 
, Industrial, Highwa: roleum, Mining, Marine, 
Refpireration, Air Conditioning, Chemical Engineering. Fo 908, Chartered: 
Kiniey-Roosevelt Graduate College, 4245 Ciarendon Av 


BARGAINS 3; raw arr 
me THE RENTED 


Write today for big FREE illustrated catalog expla 

ing this amazing service. Used correspondence cou: 

and educational books on every subject. 100% satis- 
ction, ruara buy for cash—we offer un- 

Beitewan ebarening: Send your name on penny postcard 

at once! No obligation. | Son co 

G-202 Manhattan Bidg. 


. Chicago 


Chicago 


—OF BARGAINS IN MILITARY, 
Outdoor and Sport Goods, Clothes, Shoes, 
Boots, Blankets, Tents, Firearms, Boy Scout 
Supplies, etc. ‘Send 10e for copy to be re- 
deemed on first order. 


AANON SUPPLY CO. 
Formerly Army & Navy Supply Co. 
4784 Lester St., Richmond, Va. © 


_E A PASSENGER TRAFFIC INSPECTOR 


for a GOOD JOB in your Spare Time 

Our simple, home study course trains you as Railwi 
and Bus Traffic Inspector in a few months. On com- 
pletion we place you at up to $135 per month, plus 
expenses to start, or refund tuition. Men—19 to 50— 
write for record of 19 yrs.’ experience. 

STANDARD BUSINESS TRAINING INSTITUTE 
Div. Buffalo, N. 


muss “Sq 


Amazing rubber mold-making outfit makes 

flexible ‘molds of plaques, ash trays, book: 

ete, Molds cost from 6c to 25c each.’ Each 

makes hundreds of novelties and gifts to sell up to 

ae apiece! No ex; nce neces . Quick and eas; 
rt itable busine 


ia Tet of buyers 


S$O-LO WORKS 


Dept. X-823 Cincinnati, Ohio 


JULY, 1939 


Please mention Poputar ScieNcE MontHLy when writing to advertisers 


MOPING WONT HELP YOU 


Posed by professional model 


THOUSANDS GAIN 10 TO 25 LBS, 
NEW STRENGTH THIS 
SCIENTIFIC WAY 


wou may think your case is hopeless—that you’re 


just naturally skinny, rundown—often tired and 
nervous. But as a result of recent scientific discov- 
eries thousands of men and women who never could 
seem to gain before have put on 10 to 25 pounds of 
naturally attractive flesh. They’ve gained normal 
health, normal nerves, new pep, and all the new 
friends and good times these bring—by simply taking 
these scientifically prepared Vitamin B and iron tab- 
lets known as Ironized Yeast tablets, for a few 
short weeks. 


Why this builds up so quickly 
You see, it has now been scientifically proved that thousands of 
people are thin, wornout and cranky—hardly able to eat, sleep or 
work—simply because they do not get, sufficient Vitamin B and iron 
from their daily food, Without enough of these two vital substances 
you may lack appetite and not get the most body-building good 
out of what you eat. 

Now you get these exact missing substances in these easy-to-take 
little Ironized Yeast tablets. So by simply using their aid for a 
short time, great numbers of formerly rundown men and women have 
easily put on just the pounds they needed—gained new pep and much 
greater attractiveness of appeatance—and thereby won new friends, 
mew success and popularity, new joy in life. 


Make this money-back test 
Get Ironized Yeast tablets from your druggist today. If with the first 
package you don’t eat better and FEEL better, with much more 
strength and pep—if 're not convinced that Ironized Yeast will 
give you the normally attractive pounds, new energy and life you've 
longed for, the price of this first package will be promptly refunded 
by the Ironized Yeast Co., Atlanta, Ga. 
Only be sure you get the genuine Ironized Yeast. Don’t take one 
of the many cheap inferior substitutes which do not give the same 
results, Look for the letters “‘IY” stamped on each tablet. 


Special offer! 

To start thousands building up their health right away, we make 
this special offer, Purchase a package of Ironized Yeast’ tablets at 
once, cut out the seal on the box and mail it to us with a clipping 
of this paragraph. We will send you a fascinating new book on 
health, “New Facts About Your Body.’* Remember, results with the 
first packaze—or money refunded. At all druggists, Ironized Yeast 
Co., Inc., Dept. 457, Atlanta, Ga. 


TUNE IN ON JOHN J. ANTHONY’S GOOD WILL HOUR. 
See your local newspaper for exact time and station. 
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a a “at FT. TICONDEROGA, 
Sal ey. N.Y. 


CHUBBINS, YOUR 


|GREAT-GREAT GREAT-GRANDFATHER ) ) 
FOUGHT HERE SIDE BY SIDE WITH j 
COL. ETHAN ALLEN IN >“ 


REVOLUTIONARY DAYS 
—— 
HUMPH! | KNOW 


CAT DIDN'T HM-M, A HOT SMOKE 

ba i <P REVOLUTIONARY § | ISN'T NECESSARILY THE ) WHERE THERE'S 

I'LL BET THOSE )>j} pd YOU KNOW, PIPE'S FAULT. TOBACCOY AN OLD LEAD PIPE, 

OLD CANNONS Bi Onsendey EVEN SMOKED IN THOSE DAYS DIDN'T }) JUDGE. LET'S TRY 

GOT PLENTY HoT }.|=—— ; PRLS MADE OF LEAD b 1 P SOME OF YOUR 
IN THE THICK <_ oA : 4 TOBACCO IN IT JUST 

OF BATTLE , FOR THE FUN OF IT 


6: 


oe a 
iF We ; 


Declare your independence ii “10 NGU E- B ITE! | 


MILDER 


ipeful f fra- 
NO-RISK OFFER P. A. IS MILDER, TASTIER IN 5 Srant ‘tabases la 


every pocket tin 
Smoke 20 fragrant pipefuls of Prince Albert. 1 YOUR “‘MAKIN’S’’ SMOKES TOO of Prince Albert 
you don’t find it the mellowest, tastiest pipe 
tobacco you ever smoked, return the pocket 
tin with the rest of the tobacco in it to us at any 


time within a month from this date, and we THE NATIONAL 
a el rept ny eri JOY SMOKE 
Winston-Salem, North Carolina 
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RAYMOND J BROWN, Seletoe 


Can a change of control 
from one brain lobe to the 
other suddenly transform a 
respected and law-abiding 
citizen into a criminal? 


AN new discoveries about 

the brain reclaim a mil- 

lion criminals? Can 
psychological research cut 
America’s crime bill in half? 
Can scientists, using drugs and 
surgery, eliminate dishonest 
impulses from the minds of 
crooks? 

Questions like these may 
sound fantastic. Yet develop- 
ments of recent weeks bring 
them to the fore. One of the 
most famous psychiatrists in 
the world, Dr. Carleton Simon, 
of New York City, has just an- 
nounced a revolutionary new 
theory which may help science 
control criminal tendencies. 

All of us have two arms, two 
legs, two eyes, two ears, two 
lungs, two lobes to our brains. 
Almost always, Dr. Simon 
points out, one of the pair is 
stronger than the other. One 


CLARKSON 


eye, for example, is keener 
than the other; one ear is more 
sensitive. Similarly, Dr. Simon 
suggests, one lobe of the brain 
is stronger and dominates the 
other lobe. It dictates our re- 
action to situations and may 
be said to represent the normal 
character of the individual. 

Occasionally, however, the 
weaker lobe gains the mastery. 
For the time being, the nature 
of the individual changes. Dr. 
Jekyll becomes Mr. Hyde; the 
law-abiding citizen becomes a 
criminal. 

In New York City, the other 
day, a young musician dropped 
in to call on a friend at his 
office. He found the room 
empty and, on the spur of the 
moment, picked up a type- 
writer and carried it to a pawn 
shop. The next day, conscience- 
stricken, he returned to con- 
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DR. CARLETON SIMON, author of the new 
theory to explain dual personality. He is 
demonstrating another of his discoveries— 
the method of photographing veins in the 
eyes as a means of identification of criminals 


Left, dissecting a human: brain, 
Below, serial slices of a brain 
mounted for microscopic study 


BRAIN SLICER. The 
strange machine at the 
left is a brain micro- 
tome used in a labora- 
tory in Washington, D.C., 
to prepare sections like 
those seen mounted in 
the photograph above 
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man in New Jersey started out for a rabbit 
hunt. A few hours later, his companion’s 
shotgun went off accidentally and one of 
the lead pellets struck the young hunter just 
above the right eye. Local doctors decided 
against removing the shot and the patient 
apparently recovered. But his character 
began to change. He became shiftless, sullen, 
and evasive. Money began to disappear from 
the homes of friends he visited. Finally, late 
one night, he was caught in the act of break- 
ing into a neighbor’s house. When brain ex- 
perts examined him, they found that the lead 
had lodged near the brain and was affecting 
the delicate tissues of one of the lobes. When 
the pellet was removed, the boy’s character 
returned to normal. Today, he holds a re- 
sponsible position in his home town. 

What proportion of the hundreds of thou- 
sands of criminals now in American prisons 
are suffering from mental ills, no one knows. 
Experts estimate that as many as eighty-five 
percent of them are so afflicted. Changing 
their mental condition is one of the great 
problems of medical science. 

A dramatic example of what surgery may 
have to contribute in this direction is reported 
from Washington, D. C. Forty-eight times, 
Dr. Walter Freeman and Dr. James W. Watts, 
two skilled brain specialists, have aided 
mental cases through a daring new technique. 
Like a housewife inserting a corer in an apple, 
the surgeons push a narrow, chisel-like sur- 


gical instrument into the brain at one temple, 
moving it carefully upward and downward to 
sever the frontal areas from the rear “emo- 
tion centers.” The operation is repeated on 
the other half of the brain. Results are amaz- 
ing. Patients who previously were cowering 
and trembling with insane hallucinations are 
freed from their fears. The technique is 
based upon earlier experiments on apes made 
by the Yale University brain authority, Dr. 
Carlyle Jacobsen. 

Another new treatment for mental ills, of 
special value in relation to dual personality 
and crime, is almost as spectacular. It was 
introduced by a brilliant Viennese physician, 
Dr. Manfred Sakel. Patients are given ‘shock 
doses” of insulin, the gland extract used in 
treating diabetes. The result is a terrific 
shock to brain and nerves. Patients often are 
thrown into convulsions. Yet, in more than 
1,000 instances, here and abroad, the violent 
treatment has justified itself. Men and women 
suffering from split personality—even those 
given up as hopelessly insane—have been 
shocked back to normalcy. 

Thus, traveling along different roads, 
scientists recently have advanced toward 
better understanding and greater control of 
mental abnormalities. By cutting the roots 
of crime in the minds of malefactors, they 
may some day play a major role in reducing 
our $15,000,000,000-a-year crime bill and in 
turning outlaws into good citizens. 


DID COSTER HAVE A DUAL PERSONALITY? 


One of the most amazing crime stories of recent years 
was that of F. Donald Coster, a respected citizen and 
business man, who was found to have committed a fraud 
of more than $18,000,000. Investigation revealed that 
he had previously been convicted of a similar crime 
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Is he the victim of a wrong-way 
brain? Scientists think that men- 
tal ailments may be to blame for 
much of our immense crime toll 


fess what he had done. 
Again he found his 
friend had stepped out 
and, “before he knew 
what he was doing,” 
he picked up the new 
typewriter which had 
been bought to replace 
the one he had stolen, 
and pawned it, too. 
Later, in the police 
line-up, he declared he 
couldn’t imagine why 
he had committed the 
thefts. 

According to Dr. 
Simon’s theory, the ir- 
rational behavior of the 
musician was the re- 
sult of a shift of domi- 
nance from the stronger 
lobe of the brain to the ‘“under-dog” lobe. 
Normally honest, the musician temporarily 
became a different person with a criminal 
outlook. Similarly, wealthy women klepto- 
maniacs steal articles for which they have 
no real need, and respected citizens—like 
Richard Whitney, for years head of the New 
York Stock Exchange—are convicted of 
embezzlement. 

Such dual personalities form one of the 
major riddles of criminology. Dr. Simon’s 
simple explanation of what occurs may go 
far toward helping understand the bewilder- 
ing behavior of many lawbreakers. At the 
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HEARING 


Surgeons performing an oper- 
ation on the brain by cutting 
away part of the skull. Draw- 
ing at left shows brain areas 


same time, studies of the 
brain itself, and recent ad- 
vances in surgery and the 
treatment of mental ills, have 
given science new hope of 
reclaiming criminals. 

At Georgetown University, in Washington, 
D. C., experts are working in the most 
elaborate brain laboratory in America. More 
than 5,000 human and animal brains are 
available there for study. With amazingly 
precise mechanisms, the scientists can slice, 
for examination under the microscope, brain 
sections less than 1/500 of an inch thick. Out 
of their researches, they hope to learn more 
of the physical basis for human conduct. 

It has long been known that physical in- 
jury to the brain itself frequently alters the 
character of the victim. 


Several years ago, for instance, a young 
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Come and get it! Healthy outdoor appetites demand plenty 
of substantial food, wisely selected and well prepared 


teeming with hungry fish. Forest quiet, 

far from rasping horns, jangling 
phones, and humdrum daily routine. That's 
the way you pictured your camping trip be- 
fore you left home last year. 

But you forgot fly dope, and ravenous in- 
sects machine-gunned your defenseless skin. 
Tight shoes rubbed blisters on your aching 
feet. Rain poured down in oversize buckets 
—and you hadn’t thought to bring along a 
rubber poncho. 

And so you'll never go camping again? 
Don't you believe it! In anyone who has ever 
flipped a flapjack over a glowing camp fire, 
the urge to hit for the woods crops up an- 
nually, like a garden 
weed, despite the best 
of efforts to stifle it. 


Cs pine-scented nights. Crystal lakes 
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But this time, go prepared. Take the old- 
timers’ tip: A camping trip is a success or 
failure before you ever leave your front door- 
step. And planning the details beforehand 
is not only half the fun, but it’s also the best 
possible insurance for a top-notch wilder- 
ness vacation. 

Think of a camping trip as setting up 
housekeeping in the wilds. Check through 
your home and figure how you'll reproduce 
all its essentials and many of its conveni- 
ences when you're deep in the tall timber. 
You'll need a roof and walls for shelter. 
That means a good tent or lean-to. You'll 
need a kitchen. That means thinking of 
food, a fire, and cooking utensils. 

For a bedroom, you'll 
require blankets or a 
sleeping bag, with 
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Fish caught right out of a mountain stream help to vary the menu coffe 


something comfortable underneath. The bath- 
room brings up questions of toilet necessi- 
ties, soap, and a first-aid kit to serve as your 
open-air medicine cabinet. And your living 
room is the whole outdoors. 

Volumes can be written—and have been 
on every detail of living in the open, but you 


don’t need to spend a week at 
the library to have a successful 
trip. It’s more fun to figure it 
out for yourself. Follow the 
main headings below as a frame- 
work, mull over the suggestions 
given, add a generous helping 
of plain horse sense, and then 
go to work preparing for the 
best vacation you ever had. 

FOOD. If you can get to 
camp by boat or car, the sky’s 
the limit on the food you can 
take. If you have to tote it for 
miles, however, choose plain, 
nourishing food, light in weight. 
Canned goods are three quar- 
ters water, and feel like lead 
after a ten-mile hike. Bacon, 
flour, é beans, and cof 
are the five essentials. Gelatin 
supplies quick energy. Allow 
two pounds of food a day for 
each camper, and plan the menu 
of each meal before you leave. 
Dried fruits, dehydrated vegeta- 
bles, and powdered milk and 

weight little and are very 

palatable in the woods. Nested 

kits of eating utensils save space. For co 

ing, a skillet, coffeepot, and kettle for boil- 
ing and dishwashing are vital. 

SHELTER AND CLOTHING. In tents as 
well as in clothing, remember that light- 
colored fabrics are more attractive to insects 
than dark. Balloon cloth is a practical, light- 
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Joys of the outdoors are for those 
who know how to keep them 

safe, healthy, and comfortable in 
the wilds. At the right, a pair 
of tired hikers are giving their 
feet timely care to avoid blisters 


THE SUCCESS OR FAILURE 


OF YOUR OUTING DEPENDS 
ON THE WAY YOU PLAN IT 


weight tent material. Use a tent having a 
sewed-in ground cloth, and a mosquito-net 
flap door. Experienced woodsmen never court 
insomnia by sleeping on the ground when it 
isn’t absolutely necessary. A folding cot, or 
an air mattress blown up only part way, 
makes the best bed. Take two light blankets 
instead of one heavy one, and remember to 
put as many blanket thicknesses under you 
as over you. Wool is best for clothing. 
Break in those new camp shoes or boots be- 
fore you leave. Wear silk socks under wool 
ones when hiking. Soap rubbed around your 
heel will help prevent blisters. 

CAMP FIRE. Don't bother building an 
architectural masterpiece of stacked wood 
before starting your fire. Light it first and 
build it afterwards. Start with tinder, or 
shavings made with a hunting knife. Light 
up, then pile on progressively larger wood. 
Build up a good bed of hot coals for easy 
cooking. If rocks are scarce, use four empty 
tin cans to support the corners of a cooking 
grill. Green limbs and forked sticks will hold 
pots over the flames without catching fire. 

MATCHES. Keep an emergency supply in 
a waterproof case, preferably one that will 
float. 

WATER. Don't drink water you're not ab- 
solutely sure of. Boil it fifteen minutes first. 

LIGHT. Take one flash light for every 
camper. Don’t forget that extra batteries 


are useless if you have no replacement for 
a burned-out bulb. A gasoline or electric 
lantern is handy. So are candles. 

GEOGRAPHY. You'll take a compass, but 
will you wish you had practiced using it be- 
fore you got lost? In a pinch, point the hour 
hand of your watch at the sun. Half way 
between the hour hand and twelve on the dial 
is south. On a hike, turn around and glance 
back once in a while, to learn how trail land- 
marks will look when you're hunting for 
them on the return trip. For good maps at 
low prices, write the U. S. Geological Survey, 
Washington, D. C.—in Canada, the Canadian 
Geological Survey, Ottawa. 

FIRST AID. A complete first-aid kit is a 
“must.” But it is designed only for first aid. 
If you need a doctor, get out of the woods 
and get one. Amateur doctoring is bad busi- 
ness. Take along a good laxative. 

DON’T FORGET. Can opener. Axe. Knife. 
Adhesive tape. Toilet tissue. Spare shoe 
laces. Toothbrush. A length of strong cord 
or wire. Extra glasses, if you wear them. 

Before you leave, collect and spread out 
everything you think you might take, and 
then cast nonessentials aside one by one, par- 
ing down to a load you can comfortably 
transport. Make one final check-up to see 
that you've forgotten nothing, then hit for 
the woods. One last thing, though: Did you 
remember to lock the back door? 


i 


The end of a perfect day. Careful planning will make your vacation pay for itself in rest and relaxation 
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Films Show 
the Speed of 
Insect Wings 


How rapidly do in- 


sects move their 
wings when in full 
flight? High - speed 


motion pictures of fly- 
ing insects, made by 
Harvard University 
and Massachusetts 
Institute of Technolo- 
gy scientists, prove 
that the wing - beat 
rate of some species 
may be as high as 300 
strokes a second. The 
photograph at the 
right, taken at an ex- 
posure of one hun- 
dred-thousandth of a 
second, shows a cap- 
tive locust in flight. 


When airis pumped 
into the unit, the 
concentration of 
combustible gas is 
shown on the dial 


Pocket Meter Gauges Gas 


CONTRIBUTING to the safety of inspectors 
and workmen in mines, tunnels, and other un- 
derground locations, a _ battery - operated, 
pocket-size meter accurately measures the 
concentration of combustible gases in the at- 
mosphere. A small knob switches the unit 
on, and a diminutive pump handle is operated 
to draw in a sample of the air to be tested. 
Gas concentration is then automatically reg- 
istered on a dial set into the face of the unit. 
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Toe Gives Jumpers a Lift 


NEW high-jumping records may be set by 
athletes using the special jumping toe shown 
below, according to its inventor. Screwed to 
his shoe sole, the duralumin attachment gives 
the jumper a better footing for his take-off. 


Screwed to a shoe sole, metal toe grips the ground 
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Golfer Turns Mermaid in Amazing. Phat 


LUCK, and an ultra-high-speed camera, en- 
abled an English photographer to snap the 
remarkable action shot reproduced above. 
Showing a golfer on the Cleveleys course, in 
Lancashire, blasting a ball out of a flooded 
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trap, the photograph caught the water splash 
seemingly framing the golfer’s face, with 
myriad stray drops suspended in mid-air. No- 
tice the depression in the surface of the water, 
caused by the sweep of the club head. 
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Remote Control Rocks Cradle 


ROCKING a baby’s cradle by remote control is one of 
the new and unusual uses for the “mystery control” now 
employed to tune a radio without being near the set 
(P.S.M., Sept. ’38, p. 78). As pictured below, an electric 
motor is attached to a cradle rocker, with a metal arm 
that engages the floor, causing the crib to oscillate back 
and forth when the motor is switched on by dialing the 
control box from another room in the house. Other uses 
for the control include adjusting furnace drafts, and 
starting coffee percolators before arising from bed. 


Tiny Antifriction Bearing 
Uses “Needle” Rollers 


MACHINE builders will be enabled to em- 
ploy antifriction operation in cramped loca- 
tions with the development of a new bearing 
which, in its smallest commercial size, has 
an outside diameter no larger than that of an 
ordinary fountain pen, as demonstrated in the 
photograph reproduced above. The diminutive 
bearing uses small-diameter “needle” rollers 
held in a single retaining shell. 
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A motor attached to a 
cradle rocker, as seen 
at left, rocks the crib 
when the dial is turned 
on the remote control 


Air-Conditioned Mattress 


A WARM bed in winter, and a cool one in 
summer, are assured to owners of an air-con- 
ditioned mattress, according to its inventor. 
Controlled by an adjustable thermostatic de- 
vice, a built-in electric heater and motor- 
driven blower circulate air through the inner- 
spring mattress at any temperature selected 
by the sleeper. 


Built-in blower circulates air through the mattress 
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On this vacant lot in San 
Marino, Calif., youngsters 
race motorized soap boxes 
around a tenth-mile track 


Skidding around a turn, one of the 
roaring midgets hits the straightaway 


air-cooled 


ROADSIDING dangerously around the 
dusty turn, young Ace Weber poured on 
the juice and raced toward the finish. 
Dumpy Filley, eight-year-old starter, 

dropped the checkered flag, and Ace turned 
into the infield to receive as reward for his 
skill and daring a regulation crash helmet 
and goggles. 

Ace is thirteen, and he drives a midget car 
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powered by a one-horsepower, 
engine which once pulled a cultivator through 
the soil on a near-by estate. His little bus 
will hit thirty-five on the straightaway, Ace 
assures you, although on the one-tenth-mile 
dirt track in San Marino, Calif., he can scarce- 
ly better twenty-five in the brief straight 
runs. Too, the turns have been left unbanked, 
which cramps his style considerably. 
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Ace and a group of boys ranging from six to fourteen, 
not counting a few girls, meet every Sunday afternoon 
to test the speed and power of their tiny homemade jobs. 
They call themselves the San Marino Midget Racers, and 
compete seriously for the helmet and goggles, with ad- 
ditional weekly gasoline prizes. No engine developing 
more than two horsepower is permitted, and governors 
and chokes hold down speed on the sharp turns. 

The operator of a local service station founded the 
racing association for the youngsters when police found 
it difficult to keep the roaring soap boxes off the 
city streets. He laid out the short track on an 
empty lot and promised prizes provided the boys 
would keep off the public thoroughfares, help keep 
the track in condition, and maintain their school 
work at a satisfactory level. 

All the boys built their own cars, with help from 
parents and friends. On the track, the collection of 
racers presents a strange appearance. Spinner 


Tommy Tupman, just seven and a half, 
drives an open model like a scooter, 
It can do forty-eight miles an hour 


Pushed by fathers and friends, entries get a 
race-horse start around the dirt track. Gover- 
nors and chokes hold the cars to a safe speed 
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At the finish line, starter Dumpy Filley prepares 
to whack the winner over the head with his flag 


Patten’s “open work” model, for example. 
Spinner paid three dollars for a small motor, 
which he mounted behind the wicker seat and 
connected directly to the rear wheels. Spin- 
ner’s mechanic pushes him down a near-by 
alley to get the car started, and the driver 
pilots the little racer up an incline and onto 
the track. 

The boys pick up motors around the neigh- 
borhood and adapt them to individual cars. 
Some of the makeshift power plants once 
turned washing machines; others operated 
small pumping plants; a few drove lawn 
mowers. Average cost of a car is sixty-five 
dollars, including inflated rubber tires, turned- 
down spindles from small automobiles, sturdy 
steering gears, and front assemblies. 

Qualifying races precede the weekly helmet 
event, four cars running in each heat. More 
than one driver has lost a wheel, careened 
through the string fence with a blowout, or 
stalled his motor in front of a roaring pack. 
The principal danger, the boys assure you, 
comes not on the turns nor in crowded starts, 
put at the finish. There Dumpy Filley, who 
answers more formally to Dwight, brings 
down the finish flag smack on the winner’s 
head. Which is a small price to pay for a 
chance to wear a real helmet during next 


week's races, and perhaps to keep it. A contestant filling his fuel tank from a quart can 
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Seven-Year-Olds Hit 
the Roaring Road in 
Motorized Soap Boxes 
To Chase Thrills on 
a Pygmy Speedway 


Below, John D, Cogswell is 
making an adjustment on his 
motor, which once powered a 
pipe threader for a plumber 


A youthful driver receiving last-minute 
instructions from race officials before 
starting the grind. Races are sponsored 
by a local service-station operator 


Below, Ace Weber is wearing 
the professional crash “hele 
met awarded to winners. His 
one-cylinder engine is set 
just above the rear wheels 


Tommy Tupman is seen at the left, giving 
loving care to the fifteen-dollar motor 
that got him first place in his first race 
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New Freight Car 
Loads Itself 


ELF-LOADING cars would speed ship- 

ments by rail, especially on short runs, in 
an “automatic freight train” invented by 
Henry C. Lima, of Flushing, N. Y. No longer 
would a train have to back into sidings to 
leave cars for unloading, or to pick up emp- 
ties. Instead, at a station, side walls of 
compartments in each freight car drop to mms 
form bridges to the platform. Power-oper- : 
ated cables slide out containers of goods for 
that station. Other packed containers, wait- 
ing on the platform, are hauled aboard. 
In a jiffy the doors close and the train 
is on its way. Thus freight trains A 
could keep pace with passenger Lam, 
trains, using the same tracks Ka tug 
without disrupting their 


time-table schedules. i / a - aaa Tc 
y WA + / {CONTAIN LOAD! 
OPERATOR CONTROLS SY , U4) // (For FAST TRANSSHIPMENT IT 
LOADING AND UNLOADING<———_ = / WAY BE ROLLED DIRECTLY TOA 
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How the "automatic freight train" would discharge and pick up freight. Power-operated cables slide the 
loaded containers out onto the platform, and drag others into empty compartments, allowing quick get-away 
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Dummy Plane Cabin 
Shows Control 


TO FAMILIARIZE the gen- 
eral public with the scien- 
tific apparatus available to 
airplane pilots for guiding 
scheduled transport planes 
with the maximum of 
safety, a major Amer- 
ican air line has con- 
structed a mock-up, or 
wooden dummy, of a 
standard control cabin, 
with all the array of 
dials, gauges, levers, and 
other apparatus that is 
standard equipment on 
large transport ships. On 
display in many of the 
chief cities throughout 
the country, the exhibit 
is in charge of a uni- 
formed flight steward 
and is usually connected 
by a special telephone 
line to a near-by airport 
so that visitors may lis- 
ten in to actual plane- 
radio conversations. 


A visitor gets an idea of a pilot's job in the demonstration control cabin 


Plastic Insulation 
for Magnet Wire 


ELECTROMAGNET wire of a 
new type is coated with a syn- 
thetic-resin insulation said to 
be much tougher, more flexi- 
ble, and less bulky than the in- 
sulating coatings of enamel 
now in general use. In the 
photograph below, two sam- 
ples have been severely twisted 
and pressed, without breaking 
the plastic outer insulation. 


Shorter Short Waves for Radio 


ULTRASHORT-WAVE radio apparatus that can send and 
receive signals on a frequency of 1,000,000 kilocycles has 
just been announced in California by three young Stan- 
ford University scientists. The device produces powerful, 
four-inch waves which, unlike most ultrashort waves, can 
be controlled as easily as searchlight beams. 
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burg, Calif., in the section made famous \ 

by Jack London as the Valley of the : 
Moon, stands a queer shingled building that | 
houses what is perhaps the only institution | 
of its kind in the world—a hospital for hob- 
bies. Equipped with a wood lathe, wood- 
working tools, portable forge, welding torch, H 
| 

1 


| Bm, the paved county road at Vine- ! 


and other necessities for tinkerers, the 
unique “craft laboratory” is open without 
cost to any man or boy in the valley who 
needs its facilities in the pursuit of his spare- i 
time activities. \ 
Back of this unusual service to hobbyists, 
as might be suspected, is a rare personality. 
Carl Anderson, the “doctor” of the odd craft 1 
clinic, has been an amateur ventriloquist for 
forty-eight years. As a boy of twelve, plow- ab 
ing on an Illinois farm, he amused himself by 
“throwing his voice” to one side or the other i 
k Carl Anderson at work at one of his own many hobbies © fool his team. Ever since, through a long ! 
5 and active career, he has devoted his leisure i 
moments to perfecting his technique as a 
ventriloquist and to building his own dum- 
i/ . mies. Recently, as publisher of a weekly 
ia - newspaper at Vineburg, he discovered that 
the Valley of the Moon contained more than 
fifty persons who were interested in home 
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Anderson's:“craft laboratory" at Vineburg, Calif. Open fo enthusiasts from all the surrounding country, . 
the: building is fitted with power tools and other facil which-the amateurs can use without cost 
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GIVES FIRST AIS 


AMATEUR CRAEV 5847 40 


By ROBERT E. MARTIN 


crafts and pastimes, and that many of them 
were hampered by the lack of proper tools and 
materials. 

That gave him an idea. Leasing his news- 
paper, he established his craftwork laboratory 
and hung out his shingle as a hobby doctor. 
Freed from the routine of the print shop, he now 
gives his time to help amateurs complete their 
brain children. If they cannot bring their prob- 
lems to the hobby hospital, he loads his little car 
with a portable forge, a gripful of tools, wood, 
glue, and other materials, and makes a “call.” 
Anywhere you may go in the valley, some one 
will tell you that Carl Anderson has come by 
recently, helping some hobbyist along the road 
to success. 

Visit the craft laboratory, and you are likely 
to find Robert W. Morris, an eighteen-year-old 
high-school junior, putting the finishing touches 
on a tiny one-cylinder gasoline engine that turns 
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An amateur ventriloquist himself, the 
“hobby doctor" here displays his newest 
homemade dummy, an accomplished 
puppet that rides a tricycle and winks 
gravely when the controls are operated 
as shown above. The eyes are of wood 
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Oldest hobbyist in the valley is O. R. Rufus, 
shown here with one of his foot-powered jig 
saws, Right, the hold-down on the odd tool 


up 5,000 revolutions a minute. Some day, when 
Robert and Anderson find time to put the wings 
together, the five-ounce motor will power a 
model airplane. Robert likes to tinker with ma- 
chinery and engines, large or small. He has 
hooked a nine-horsepower motor-cycle engine to 
a shortened automobile differential and rear 
axle, to make a power mower for cutting the 
tall grass around the school grounds. In his 
work at the laboratory, Robert doesn’t have to 
worry about anything except the materials he 
uses. Everything else, Anderson insists, is ‘on 
the house.” 

At the other extreme of the hobby trail you 
might encounter O. R. Rufus, eighty-year-old 
gunsmith. Building hand and foot-powered ma- 
chine tools is Rufus’s idea of relaxation from 
making guns. At the craft laboratory I saw a 
small jig saw he made “forty or fifty years 
ago,” which still gives good service. In the barn 
back of the Rufus gun shop I saw the modern 
big brother of that tool—a wooden jig saw in 
which Rufus has incorporated a hold-down like 
those on band saws, and a blower made out of a 
bicycle pump, which puffs away the sawdust 
from hardwood used in making gun stocks. To 
steady the saw and keep it moving up and down 
at an even rate as the foot treadle is pumped, a 
large flywheel turns on ball bearings. 

Not long ago, Rufus completed a double-knife 
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Eighty-year-old 
O. R. Rufus with 
a homemade jig 
saw he has been 
using for forty 
or fifty years. 
In spite of its 
age, it works well 


A gunsmith by trade, 
Rufus mokeshand and 
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bolt cutter. “They said I couldn’t do this,” he 
grinned, slipping a three-quarter-inch bolt between 
the jaws, “but I tapered the blades and made them 
meet on a square shoulder.” As he spoke, the two 
knives clipped the head from the bolt. A lead 
counterweight held the long handle up until he 
was ready to apply hand pressure, “‘so it won’t fall 
and hit me in the back,” he explained. 

Another “client” who has been encouraged by 
Anderson to develop a hobby is W. J. Patterson, 
young Sonoma dentist. When he first settled in the 
valley, Patterson got tired of looking across the 
town square while waiting for patients to show up, 
and wanted some way to keep his fingers active. 
“Why not build a model-railway system?” Ander- 
son asked him. The dentist liked the idea, and in- 
stalled 00-gauge tracks on a shelf around the inside 
walls of his garage. He also started building his 
own rolling stock and in two years has constructed 
fifteen freight cars and eight coaches—“mostly be- 
tween patients.” His tools are largely dental in- 
struments. 

Six years ago, J. R. Thomas came to Sonoma and 
set up a blacksmith shop. ‘When you're not shoe- 
ing horses,” Anderson suggested to him, “why not 
try your hand at fancy 
wrought iron?” As a result, 
Thomas now turns out scores 
of andirons and other metal 
specialties, decorated with the 
searing flame of the blowtorch. 

Another successful ama- 
teur who owes his early en- 
couragement to Anderson is 
Henry Lutzenburg. In his 
travels around the valley, 
Anderson became acquainted 
with the young grocery clerk 
and urged him to try his hand 
at building furniture. Lutzen- 
burg’s second effort, a gum 
table inlaid with 857 pieces 
of mahogany, sagebrush root, 
maple, and walnut, won him 
first prize at the state fair. 

While helping others to find 
pleasure and profit in spare- 
time activities, the hobby doc- 
tor of the Valley of the Moon 
keeps at his own pastime of 
“trying to be a ventriloquist.” 
Assisted by a talented dummy 
that can ride a tricycle and 
wink wisely, he entertains 
public gatherings all over the 
valley. As long as he can do 
that, and his craft laboratory 
echoes to the sound of enthu- 
siastic workers, he is happy. 

“It’s about time I was 
helping these fellows along,” 
he told me. “‘Most people don’t 
know what they’re missing 
until they take up a hobby.” 
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JR. Thomas, blacksmith, took up orna- 
mental ironwork at Anderson's suggestion 
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This five-ounce gasoline engine was built by 
Robert W. Morris, to power a model airplane 


Morris with the gasoline-powered mower he built for his’high school 
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Dirt and bowlders form stripes in the vast Malaspina 


ig? 


Setting up a lighted marker for clocking the glacier's speed 


Clocking the Speed 
of a Glacier 


66 


Glacier, in Alaska. Dark borders are forest growths 


OW fast does a glacier travel? 
| Bradford Washburn, leader of 

a joint expedition of Harvard 
University and the National Geo- 
graphic Society, recently answered 
this question with reference to the 
Malaspina Glacier, in southeastern 
Alaska, by putting a “speedometer” 
on the huge river of ice. On the sur- 
face of the glacier he set up a bat- 
tery box surmounted by a black tube 
and a flash-light bulb. With a the- 
odolite set up on a spot beside the 
glacier, he sighted at the marker 
every three hours, using the black 
tube as a target by day and the 
lighted bulb by night. By measuring 
the angles by which the marker had 
shifted, he found that the glacier 
surged forward from one to two 
inches an hour on fair days, and 
about half as fast in the rain. The 
expedition reported that it had also 
discovered that the glacier is the 
point of outlet of an ice field 235 
miles long, the largest ever dis- 
covered outside the polar regions. 
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“Dial” Bird House 
Suits Any Tenant 


CONSTRUCTING bird houses is 
the hobby of Thomas Corrow, of 
Swampscott, Mass., shown at the 
right examining a new type of 
house which he designed. Called 
by its maker a “dial” bird house, 
the wooden nest is fitted with a 
revolving door panel containing 
four openings of different sizes to 
permit the unit to accommodate 
a wide variety of birds. A cylin- 
drical bar mounted in front of the 
circular door serves as a roost for 
the feathered inhabitants. 


Mine Lead from Lake Bottom 
Near Trap-Shooting Range 


WHATEVER goes up must come down, figured 
Jack Edwards, of Denver, Colo. Trap shooters at 
a local range had been firing at clay pigeons over 
a near-by lake for twenty-seven years, and Ed- 
wards calculated that they had deposited at least 
150 tons of lead on the lake bottom. He presented 
his idea to Daniel Winters and Harold Roberts, 
two unemployed workers, and they are now busily 
mining the lake with the aid of a suction pump 
powered by an old gasoline engine. Their opera- 
tions are enabling them to reclaim approximately 
a ton of lead a day, at sixty-five dollars a ton. 
Roberts is shown at the left examining reclaimed 
lead. The mining set-up is pictured below. 
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Pumping lead-filled sludge from the lake bottom. Inset shows one of the "miners" examining salvaged shot 


JULY, 1939 67 


HOW FLEDGLING PILOTS 
WIN THEIR WINGS AT A 
MODERN AIR COLLEGE 


ol of Astonia” 
A “freshman sie. getting irre instruc- 
= +f and landing, 


inner TOT 
the beaintne oir 


Through a speaking tube, the student can receive 
orders and advice from the instructor, but can't 
talk back. Below, learning how strong the frame- 
work of a plane is, by helping break up an old one 


Flying begins and ends on the ground, as a 
pilot's behavior in the air—especially in an 
emergency—may depend on his knowledge 
of his ship and its engine. Here the tyro 
is learning what makes a radial engine tick 
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from the Ground 


Advanced students walking along 
the line-up of planes before the 
start of a cross-country flight 


ITH Uncle Sam 
providing fiying 
training for 300 
young men from 
thirteen colleges as an initial 
step toward turning 20,000 
college men into skilled fly- 
ers, American aviation 
schools are perfecting im- 
proved, scientific methods for 
training airmen. How fledg- 
lings are turned into crack 
pilots at one of the most 
modern air colleges in the 
country, the Ryan School of 
Aeronautics, San Diego, Calif., 
is illustrated on these pages. 
The beginners learn to fly, literally, from 
the ground up. In the big shops at Lindbergh 
Field, they take apart and put together 
planes; assemble engines; practice sending 
and receiving radio messages; study naviga- 
tion. For five hours daily, they engage in 
ground work. In addition, they spend as 
much as an hour a day in the air. 
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“Remember the beam and know your maps." These embryo pilots are 
getting orders in preparation for taking off on a hop to Boulder Dam 


During the early training periods, the in- 
structor takes off and lands, turning the con- 
trols over to the student after the ship has 
climbed to 2,000 feet. Holding the nose on 
the horizon, flying level, making wide, easy 
circles—these are mastered first. Steeper 
turns and vertical banks follow. Then come 
spins and landings, the most difficult part of 
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In the radio laboratory, the student practices send- 
ing and receiving messages as from the cockpit of a 
plane. Transport pilots take advanced radio work 


Mysteries of the radio beam are studied in black- 
board diagrams which make it easy for a begin- 
ner to visualize the beam pattern when in the air 


First solo. Perhaps the biggest thrill in any flyer's 
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life is the first time he takes off alone in a plane 


flying. After ten hours’ training in the air, 
he is ready to make his first hop alone. His 
reward is a pair of “solo wings” pinned to 
his jacket. 

By the time the student has been in the air 
fifty hours, he is ready for tests for his pri- 
vate pilot’s license. From then on, he takes 
advanced work, dead-stick landings, power 
spins, night flying. He tries spot landings 
and comes in at night to land first by flood- 
light, then by the plane’s landing lights. 

With other students, he heads away from 
the field on cross-country flights. Finally, 
flying blind in a hooded cockpit, he guides 
his machine by instruments alone. The cli- 
max of his training comes about six months 
after he enrolls at the school. A Federal in- 
spector puts him through the paces for the 
coveted commercial pilot’s license. When he 
has won this, he is a fledgling no longer. 


Ready for his ten hours of blind-flying training, 
the student goes “under the hood" for actual 
practice in following the beam along the airways 


o 
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FLYING IN FORMATION 


A quintet of training ships in 
the air over San Diego Bay. On 
cross-country flights, when the 
air is smooth, students try 
formations like this. Some of 
the long-distance jaunts take 
fledgling flyers as far as 400 
miles from the home base, with 
as many, os five planes taking 
part. The embryo pilot is due 
for more thrills when he first 
tries his hand at acrobatics 
loops, wing-overs: spins, and 
Immelmanns. In the circle, a 
plane is seen making a loop 


eT PRELENTS 
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'HREE years ago, while picnicking on a 
| overlooking San Francisco Bay, 
Beryl Shinn, Oakland, Calif., department- 
store clerk, found a curious brass plate. To- 
day, as a result of his discovery, Shinn is 
$3,500 richer and the California Historical 


a 


Beryl Shinn, finder of the historic plate, with the girl he married 
after receiving $3,500 as a reward for his important discovery 
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Historical Society 


Left, brass plate set up in 
California by Sir Francis 
Drake in 1579. Above, min- 
eralized plant cells found 
on plate by the microscope 


360-Year-Old Relic 


THE 


MICROSCOPE 


Society possesses the famed plate of brass 
which Sir Francis Drake, sixteenth-century 
English naval hero, left there in 1579 to 
establish claim to the region in the name of 
Queen Elizabeth of England. Until recently, 
historical experts have been arguing hotly, 
one group claiming that the 
find was genuine, and the 
other maintaining that it was 
a hoax. To settle the contro- 
versy, the plate was sub- 
jected to elaborate tests by a 
committee of scientists head- 
ed by Prof. Colin G. Fink, 
Columbia University electro- 
chemist. Microscopes, spec- 
troscopes, and all the facili- 
ties of the modern chemical 
laboratory were turned loose 
on the mysterious brass relic 
to check its workmanship and 
other factors that might es- 
tablish its age and authentic- 
ity. Chemical tests have 
shown that the dark surface 
coating is a natural patina 
formed by aging. Bits of min- 
eralized plant tissue were de- 
tected, another sign of age. 
Impurities not present in 
modern brass, and the fact 
that it was hammered and 
not rolled into shape, were 
further corroborating facts. 
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Trailer Chapel Has 
Speaker System 


Trailer chapel in 
use. Loudspeakers 
are housed in the 
canopy above the 


BUILT into a trailer, folding platform 


Ht a chapel on wheels 
‘ brings church services 
I! to isolated mountain 
i sections of Virginia 
| and West Virginia. Its 
\ rear wall unfolds to 
form a platform before 
the altar, and a canopy 
containing two loud- 
speakers for a public- 
address system, which 
carries the preacher's 
voice to the congrega- 
tion. A gasoline-driven 
J generator mounted in 
| the back of the sedan 
i that draws the trailer 
supplies electric power 
for the public-address 
system and for cooking 
and lighting. Supple- 
mented by a storage 
battery, the generator 
unit automatically 
starts when a light or 
appliance is turned on, 
and stops when all are 
switched off. 
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Water Massages the Feet 
in Motor-Powered Tub 


WATER swirling about the legs, in a new mo- 
tor-powered bath for treating foot ailments, is 
declared to give the equivalent of a half-hour 
hand massage in only ten minutes. The novel 
apparatus is being demonstrated in the photo- 
graph shown at the left, as the patient under- 
going the treatment relaxes in a comfortable 
chair. According to the maker, the user of the 
health aid experiences the sensation of wading 
in a babbling brook. 


Planes Wait Turns To Land 


“STACKING” is the picturesque name given by 
airport men to the procedure of handling planes 
that arrive simultaneously at the field in bad 
weather. Radioed instructions order the planes 
to remain at altitudes 1,000 feet apart until 

; given permission to land. Then the circling 
Water churned up bythe motor massages the feet craft are brought down safely, one at a time. 
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demoving a caterpillar leg for grafting onto a but- 
erfly. Upper picture shows “Siamese-twin” oak moths, 
iwo chrysalises joined and now growing head to head 
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Dietrich Bodenstein in 
his laboratory. Above, a 
strange creation, part oak 
math iand. pach chryealie 


EVER before, unless in nightmares, have 

scientists set eyes on some of the living, 
erawling, and fluttering insects that are 
found in the laboratory of Dietrich Boden- 
stein at Stanford University. Artificially 
created, they include caterpillars with but- 
terfly wings, “Siamese-twin’ moths, and 
strange creatures that are half moth and 
half chrysalis. Probing the mystery of how 
caterpillars turn into butterflies and moths, 
the young miracle worker discovered a chemi- 
cal that acts like a hormone in the head of 
the larva. He cut a caterpillar’s circulation 
just behind this point, and it promptly 
sprouted the wings of a butterfly. When he 
grafted a caterpillar leg to a butterfly, it 
skipped six normal molts and became a but- 
terfly leg in a single molt. A ligature of fine 
silk around the chrysalis, or pupa, of an oak 
moth allowed the fore parts to develop into a 
moth, while the abdomen remained in the 
chrysalis stage. Again, two oak moths joined 
head to head with wax grew together. 
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Bolts Strengthened 
by Thread Inserts 


GREATLY increased strength is 
claimed for threaded bolts and 
studs inserted in tapped machine 
holes by a novel system just intro- 
duced. A special metal spring is in- 
serted in the tapped hole, and an 
undersized stud screwed into this 
insert, which is said to furnish pro- 
tection to the threads and provide 
a smooth, hard bearing surface. 


Typewriter Works Automatically 


TO SPEED UP routine office correspondence, such as 
form letters, reminders of overdue accounts, and sim- 
ilar business forms, an automatic typewriter recently 
placed on the market types prepared paragraphs of 
text on letterhead stationery, making it necessary for 
a stenographer only to fill in the salutation, address, 

Ss # and additional dictated material meant for a specific 
=_ i . addressee. Electrically operated, the machine has a con- 
trol dial with which any one of several prepared texts 


Th ict i 
eve. Blctuter show how a special metal may be selected at will for automatic typing on sta- 


spring is inserted in the tapped hole and 


the threaded bolt or stud screwed into it tionery inserted in the machine. 
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Treadmill Propels Child’s Wagon 


A folding floor 
board covers 
the rollers to 
allow ordinary 
use of wagon 


WALKING on rollers that 
are geared to the rear 
wheels of a novel treadmill 
wagon, a child can propel 
the odd vehicle along the 
ground. Invented by Harry 
Kister, of Philadelphia, Pa., 
the cart is fitted with re- 
movable floor boards that 
cover the rollers, so that it 
may be used as a conven- 
tional express wagon for 3 
transporting small articles. 
When the wagon is turned 
upside down, the rollers are 
exposed, permitting the de- 
vice to be used as a station- | 
ary exercising machine, | 
which is strong enough for : a | 
regular use by adults as By walking on the rollers, a 
well as by children. child can propel the vehicle 
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OTION pictures made with a rapid-fire 
X-ray “camera” devised by a Belgian 
adiologist will help physicians to study and 
o diagnose the ailments of moving body or- 
ans. Instead of making single shots, the 
nachine exposes a series of large X-ray films 
mn quick succession. This is done by mount- 
ig the specially slotted films upon a motor- 


aking X-ray movies of a patient. Right, view of film-carrying mechanism showing plates on revolving drum 


. 


“Camera” Makes X-Ray Movies 


eT 


driven revolving drum, seen within the ma- 
chine in the right-hand view above. For ex- 
amination, the resulting sheaf of pictures 
may then be transferred to motion-picture 
film and run off in a projector at any desired 
speed, so that the movements of the internal 
organs, as they appear on the film, are vivid- 
ly shown on a conventional screen. 


Car Greaser Is Portable 


DISPENSING with trailing wires or air hoses, a 
new electric grease gun on wheels delivers lubri- 
cant just where it is wanted, at pressures up to 
12,000 pounds. A heavy-duty storage battery that 
supplies current for the motor-driven pump, anda 
built-in charger for the battery, make the pneu- 
matic-tired “lubrication scooter” self-contained. 


Rubber Case 


COMFORTABLE to car- 
ry, a new cigarette case 
of rubber is declared 
sufficiently flexible to 
conform to the body, 
but stiff enough to pro- 
tect from damage the 
ten cigarettes it holds. 
To remove one, the 
elastic cover flap is 
drawn back as shown 
at right. When re- 
leased, it closes of its 
own accord. 


for Cigarettes 


he grease gun's air pump is battery-powered 
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By 
BERTON BRALEY 


In Burton’s “Arabian Nights” 
We're told about spirits and sprites 


And powerful jinn hid in lamps and in flasks eS 4 
Who pulled off all manner of marvelous tasks, 37H) 3 
Accomplishing many a seven days’ wonder se 
Accompanied always by lightning and thunder. & 
We sniff at these legends and airily add 7 
“What fanciful fancies Scheherazade had!” 


And yet, while we snort at the stories, 
The chemists in laboratories 
Without any thunder or lightning whatever 
But merely pursuing their daily endeavor, 
Are busily bottling up powerful jinn 

Beside whom the old ones seem feeble and thin. 
_In flagons and test tubes, in flasks and retorts, 
. They prison enchantments of various sorts, 
The might of the jinn whom these wizards evoke 
Makes Sindbad a piker, Aladdin a joke. 


Today’s unromantic and drab? 
Look into the chemical lab 

Where jinn they engender in test tubes and vials 
Have those of Scheherazade distanced by miles; 

Without any magic save that in the bean, 
They're hatching out rocs’ eggs as simple routine, 

Scheherazade’s fancies are left in the lurch 
By commonplace facts in the world of research! 
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Flares ignited at intervals trace the course of 
a pilot balloon sent up at night to determine the 
direction and velocity of winds at different lev- 
els. The photographic record is made on the plate 
of the 180-degree camera pictured at the left 


By 
KENNETH M. SWEZEY 
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O TRAIN skilled weather observers 

and forecasters for air-transport lines, 

municipalities, the U. S. Weather 

Bureau, and dozens of industries where 
a foreknowledge of weather conditions might 
be the means of saving lives and money, is 
the unusual job cut out for the department 
of meteorology recently organized by the 
School of Engineering of New York Uni- 
versity, in New York City. 

Here, in a completely equipped weather 
station, codperating with the Weather 
Bureau in Washington, and connected by 
radio and teletype with the weather service 
maintained by the air lines of the whole 
country, students make constant checks of 
temperature, sunshine, rain, barometric pres- 
sure, and wind velocity. In specially designed 
classrooms they make charts and computa- 
tions, and learn to correlate these data with 
the latest meteorological theory. To put this 
learning to practical test, a forecast for the 
coming twenty-nine hours is completed at 
12:30 p.m. each day and distributed in a bul- 


For daytime observation, a student follows the course 
of a balloon with a theodolite, to measure the angles 


letin to all departments of the University. 

Looked upon with skepticism by students in 
other departments when it was begun last 
November, this local forecasting service has 
achieved amazing reliability. After careful 
analysis of their own instrument readings, 
checked against teletyped reports, these 
student forecasters even had the audacity 
to predict a thunderstorm in January—a rare 
occurrence, depending upon sudden freak 


Future weather men learning weather-chart making at the department of meteorology of New York University 
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conditions in the atmosphere, and seldom pre- 
dicted by weather men. A terrific thunderstorm 
actually occurred—its wind, rain, and lightning 
causing considerable damage along the New 
York and New Jersey coasts! 

The New York University meteorology classes 
are a direct outcome of the demand for more 
trained men for the air-transport lines, and all 
students majoring in the air-transportation 
branch of aviation are required to attend them. 
With the new accuracy of weather-predicting 
methods, however, the value of expert meteor- 
ologists in other commercial fields is recognized. 
As soon as the demand is sufficient, new and 
specialized courses will be organized. Weather 
men will be trained for city sanitation depart- 
ments, electric-light companies, fisheries, scien- 
tific farms, moving-picture producers, amuse- 
ment-park services, and other enterprises where 
an accurate preview of conditions of rain or 
shine, cold or heat, might mean the saving of 
an aggregate of millions of dollars a year. 

Besides directing undergraduate courses, 
faculty members and graduate students are 
conducting independent research—testing new 
theories and developing new instruments for 
more precise observation. 
A valuable new method for 

WIND VELOCITY recording at night the 

Students adjusting an courses of pilot balloons— 
' anemometer, an instru- free balloons sent up to de- - 

ment that we cnet termine the air direction 
| fags Beles ik a mae and velocity at different 
| sitive rain gauge heights—has just been per- 

mounted on the roof ‘fected by Prof. Athelstan 
of the university ob- Spilhaus, head of the de- 
servatory in New York partment. 
The present standard 
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Weather observatory on Mount Whiteface, N.Y., where students help collect data on high-altitude conditions 


procedure is to attach a candle lantern to the 
balloon, and to attempt to follow this lantern, 
visually, by means of a theodolite, an angle- 
measuring device, as is done in the daytime. 
This is quite difficult, however, owing to the 
small point of light which must be traced 
across the big expanse of black sky. 
Professor Spilhaus solves the problem by 
attaching a series of flares to the tail of the 
balloon, arranging them so that they will 


HOW THE WIND BLOWS. A budding 
cloudgazer mans the theodolite while an- 
other prepares to release a pilot balloon. 
At the right, a balloon is being carefully 
filled with helium, on a balance that 
measures its "lift." Students test their 
skill by issuing daily weather bulletins 
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ignite, in succession, at predetermined inter- 
vals. Instead of trying to follow the balloon’s 
course visually, the flares are all photo- 
graphed on the plate of a special camera 
whose field of view covers the entire sky—180 
degrees. 

Coéperating with the Rensselaer Polytech- 
nic Institute, of Troy, N. Y., the University 
also maintains a weather sta- 
tion on Mount Whiteface, N. Y. 
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World's Longest Pontoon Bridge 


GIANT mechanical mouth will stick out 

its tongue to close a 200-foot-wide gap 

t the center of the world’s longest pontoon 
ridge. Motor traffic will then be able to 
ross Lake Washington, where the bridge is 
mder construction, between Seattle, Wash., 
nd the mainland to the east. When the 
ongue is withdrawn, the largest vessels can 
team through the opening on their way toa 
oek canal leading to Puget Sound and the sea. 
Because of the extreme depth of the lake, 
nd its soft muck bottom, engineers decided 
| floating bridge was the only practical way 
f spanning its 114-mile width. Therefore the 
oadway will be supported by 300-foot pon- 


= How Montoons Neat <a ce 
& Shore Ends of Stidge tte 
Leveled With Fixed Onptoaches 
sens . = 


PONTOONS LEADING 
por TO EAST SHORE 
ra . 


toons of reénforced concrete for more than a 

mile of its total 8,700-foot length. The gap “ 
for big ships is provided by retracting one of j 
the pontoons into an adjacent one of U- ~ 
shaped design. Since the lake rises and falls ff 
within a four-foot range, 

pumps vary water bal- 
last to level the pon- 
toons near the shore 
ends with the fixed ap- 
proaches. The bridge 
will eliminate a fifty- 
one-mile detour. 


PONTOONS 7), 
LEADING TO 
WEST SHORE 
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SIDE ROADWAYS CARRY 
TRAFFIC AROUND OPEN 
SPACE FOR RETRACTING 
SRONTOCON 
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NEW-STYLE DRAWBRIDGE 


How a retractable floating span 
will open a ship channel in the 
Lake Washington pontoon bridge. | 
The inset illustrates the use of | 
water ballast to raise and 
lower the ends of the bridge 
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Model Plane on a Stick Trains Gunners 


BY SIGHTING at a model plane perched on 
the end of a pole, British novices at aerial 
gunnery learn to keep a machine gun trained 
upon a moving target. The picture above 


Razor Blades Come in Roll 


KEEPING plenty of blades on hand is made 
easy for the user of a safety razor of new 
design. The blades come in rolls of fifty or 
100, inclosed in a convenient dispenser. When 
a new one is needed, it is snapped off the end 
of the roll, which slides out like a metal 
measuring tape. 


New blades are just snapped off the end of the roll 
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shows a recruit practicing the technique of 
aiming his swivel-mounted weapon, while he 
stands within a wooden framework like the 
machine-gun cockpit of a fighting plane. 


Ped 
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Safety Sandals Save Soles 


UNDERSHOES, an innovation for workmen | 
in all types of trades, now minimize fatigue 
and contribute to comfort when floors are 
hot, cold, wet, hard, or slippery. Made of 
resilient rubber and cord fabric, the nonskid, 
lightweight aids are buckled to street shoes 
in a moment's time, as illustrated in the 
photograph above. 
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Balloons Bring 
Help to Flyers 


To AID in locating airplane pilots 
floating on the surface of the wa- 
ter after forced landings at sea, 
experts at the U. S. Naval Air Re- 
serve Base at Floyd Bennett Field, 
Long Island, N. Y., have been con- 
ducting tests with self - inflating 
balloons as rescue markers. Fitted 
with a built-in gas cartridge like 
those used in life-preserver vests 
worn by Navy flyers, a deflated 
balloon is strapped to the arm of a 
pilot before he takes off for a long 
over-water flight. If he is forced 
down and his plane sinks, he yanks 
a trigger mechanism that punc- 
tures the cartridge, causing com- 
pressed gas to inflate the balloon. 
Rising to a height of over 200 feet, 
the balloon is held captive by a 
strong cord attached to the pilot's 
arm as he floats in his special life- 
preserver vest. Brightly colored, 
the balloon marker can be seen for 
miles by rescue planes or ships, 
whereas a human form bobbing in 
the waves is often difficult to spot, 
even at short distances. The photo- 
graphs on this page were made dur- 
ing tests of the new safety device. 


ethered by a long cord, a gas-filled bal- ! 
jon guides rescuers to a shipwrecked pilot, , / 
oating in the sea in a life-preserver vest f 


! 


| a forced landing 
1 the water, a pilot 
lls this trigger to 

ase helium gas 
hich fills the marker 
siloon and causes 
to rise on a 200- 
jot cord asa beacon 
searching parties 


About to take off on a long 
over-water flight, this U.S. 
Navy pilot wears a collapsed 
balloon strapped to his left 
arm, and a_life-preserver 
vest that can be inflated 
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by a small 
jotor, the 
cart is 
y turning 
+t the side 
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bctric hammer shapes the thin sheet of metal to form the relief map 


orseless Farm Wagon Follows Picker 


LING beside a corn picker, on a horse- boards" at front and rear control the accelera- 
in, a low-speed, motorized wagon de-_ tor. If the wagon is going too slowly, throw- 
Iowa State College receives the ears ing an ear of corn at the rear board will speed 
picker tosses aboard. The steering it up; if it is going too fast, hitting the front 
set within easy reach at the side. In board slows it down. The wagon is also in- 
ent of the design shown below, ‘bang tended for loading potatoes and other crops. 
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Device Makes 
Sheet-Metal 
Maps in Relief 


OUTLINES printed on 
a metal sheet guide the 
operator of a new elec- 
tric hammer in the 
making of relief maps. 
Working at high speed, 
the hammer taps out 
mountains and valleys 
on the thin metal, leav- 
ing an accurate impres- 
sion of the topography 
of the area being 
mapped. Devised by 
John Braund, cartog- 
rapher of the United 
States Coast and Geo- 
detic Survey, the device 
is expected to speed up 
military map making. 


“STEERING WHEEL || 
ISWITHIN EASY 
REACH AT SIDE 


Sf 


= 
‘SHIFTING BELTS AND 
TRANSMISSION GEARS 
_. GIVES SPEED RANGE FROM 
“"Y4 TO 10 MILES AN HOUR 


ELD AUTO CHASSIS a pe PAF RONT-AXLE ASSEMBLY I5 MOVED 
HAS BEENCUT DOWN . BACK TO SHORTEN WHEELGASE 
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INCE he lost his job a couple of years 
ago, Harry Longstreet, New Jersey pow- 
der engineer, has won fame through the 

development of an unsuspected talent for 
wood carving. Longstreet is a veteran hunt- 
er and woodsman, and began carving scraps 
of wood that littered his cellar workshop 
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This fox reveals the artist's  deer’s head and for the ; 
intimate knowledge of animals On a carving of a tro 


Wildlife Whittler 


CARVES HIMSELF A CAREE 


Harry Longstre. 
displaying some | 
his realistic woc 
carvings of cre 
tures of the wi 


after he had made some decoy ducks. 
he produces realistic carvings of wildl 
swooping eagles, flying geese, and lea} 
deer—and his work is being widely exhit] 
at hobby shows and exhibitions. A few mo’ 
ago it attracted crowds at the annual Spo} 
man’s Show held at the Grand Central 
ace, in New York City. 

All the carvings are produced wit} 
ancient jackknife and four simple go 
In reproducing in wood the creaturd 
the wild with which he is familiar, Ld 
street first draws the outlines on bl4 
of white pine. He keeps erasing 
changing the lines until the result 
responds to what he has seen. The 
sets to work with his cutting tools. 

Sometimes, he spends as long as t) 
ty-six hours whittling out a bird no 
ger than your hand. Each carving is 
ferent. His flying geese, for exa: 
are represented in a wide variety of 
tudes, all easily recognized by a h 
as true to life. 

Backgrounds are painted in with 4 
nary house paint while the ca 
themselves are tinted with a variet! 
paints and stains. The familiar red 4 
Septic, mercurochrome, provides 
ground color for a minia 
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1 addition to scraps left 
n decoy making, Long- 
et carves driftwood picked 
near the Barnegat. Light- 
se, on the Atlantic Coast. 
of his most striking pan- 
showing a fox sniffing 
air, and an owl and an 
le swooping down on a 
iching cottontail, was 
le from a piece of ma- 
any which had floated 
sre from the wreck of a 
nm cruiser. 
p until three years ago, 
gstreet never realized that 
ad any special talent for 
)ing wild creatures from 
d. Deeply interested in 
ing game birds, he 
his first carvings to 
ent conservation talks 
Boy Scouts and other 
They attracted an 
Fdening circle of at- 
and a number have 
urchased for dens and 
ms by sportsmen, Un- 
aged by unemploy- 
ongstreet is literally — 
Pb out a new career. Longstreet at work in his basement shop. He uses only the simplest tools 


Head Measurements Help 
To Identify Criminals 


A DEVICE long used by hat stores, to measure 
the size and shape of a customer’s head, now 
helps police of Norwalk, Conn., to identify crimi- 
nals. According to sponsors of the new method, 

who use it in conjunction 
with fingerprinting, no 

POLICE DEPT two men have heads of 

NORWALK. CONN exactly the same shape. 
Therefore, the perforated 
i os contour patterns pro- 
° duced by the device will 
: afford a check on a sus- 
. pect’s identity, and may 
o . prove particularly valu- 
able if he has attempted 
to alter his fingerprints 
by chemical or surgical 
means. Since he cannot 
E 2 . change the contour of 
-) : Fi his skull, this would re- 
not being measured for a new hat. The ere "main as a telltale clew 
lecords the head shape, asseenatright {| .."°** .__.| to his identity. 
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Adele Inge, twelve-year-old 
figure-skating expert, put- 
ting on her skates for sum- 
mertime practice on her own 
ice rink built into a base- 
ment gymnasium. Inset shows 
the standard refrigerating 
machinery. At top, Adele in 
one of her specialty numbers 


Girl Skater Trains 
on Homemade Rink 


PRACTICING her ice-skating routine in 

ite midsummer heat presents no 
problems to Adele Inge, twelve-year-old 
figure-skating expert, since her father 
completed a homemade ice rink inthe ba 
ment of a frame and plaster-board gy 
nasium which he constructed near their 
home in Clayton, Mo. Measuring about 
twelve by twent feet in area, the cel- 
lar rink was built up from the ground 
level in layers of cinders, concrete, and 
cork, with freezing coils laid an inch and 
a half apart in sand, under a top one-inch 
covering of concrete. When the surface 
is flooded, a standard, electrically oper- 
ated refrigerating unit freezes the water 
into a smooth, even surface for summer- 
time ice skating, as shown in the photo- 
graph reproduced below. 


A "casualty" during a gas- 
attack drill being carried 
to the motorized hospital 


tedet 


Mobile Firet-Aid Station 
Is Built Into Bus 


FITTED with folding sides, a remodeled double-deck 
passenger bus serves as a mobile first-aid station to 
furnish emergency medical treatment to civilians in 
areas that might be ravaged by bombing in case of 
wartime air raids. The latest development in Eng- 
lish preparations for air-raid defense, the medical bus 
travels with its side extensions folded against the 
body of the vehicle to allow for clearance along nar- 
row roads or in highway traffic. In use, the sides open 
out, as shown above, to form two receiving rooms, 
one for men and one for women, where minor injur- 
ies may be treated or major cases prepared for trans- 
fer to the operating room in the center of the bus. 
The back of the vehicle has storage space for medi- 
cines, bandages, stretchers, and other equipment, 
while the upper deck provides living quarters for the 
medical staff of the mobile field hospital. 


COUNTY BOROUGH OF SO 


APP. 


In transit, side compartments are folded 


lamp Simplifies Repair 
f Tennis-Racket Strings 


REPAIRING or replacing a broken string in 
ennis racket is made easy with the hinged 
nmping device pictured in use at the right. 
ile extensions on the clamp are braced 
ainst the racket frame, the broken gut 
ing is held in a tiny vise operated by a 
umbscrew. Turning a second thumbscrew 
aws the clamp’s hinged sections together, 
us tightening the string to the desired ten- 
n and making it possible to fasten its end y 
place on the racket frame. Turning the thumbscrew pulls the broken string taut 
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Grandma Thought tt Amazing 


HEN Grandma complained that 

scrubbing clothes was ruining her 
hands, away back in 1883, Grandpa 
brought home the latest thing out—a 
machine to do the washing! She pumped 
its massive wooden handle with a will, 
and it impartially separated stains, stitch- 
es, and buttons from the soapy garments 


Comb on Tube Cap 
Applies Mascara 


For applying mascara to eye- 
lashes, an ingenious inventor 
has combined a miniature comb 
with the cap of the container. 
Saturated with cosmetic when 
withdrawn, the novel applicator 
is used as shown and then re- 
placed, avoiding waste. 
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After use as shown, the tiny mascara comb is replaced in the tube 


that it ground back and forth over a pair 
of washboards. Powerful springs bore 
down upon notched paddles to make the 
work of destruction complete. This was 
one of the first washing machines invent- 
ed, and it took more than a half century 
for this mechanical monstrosity to evolve 
into the sleek, electrified models of today. 
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amera-Car Ladder Gets (Novel Shots 


'0 HELP cameramen shoot photos over the heads ‘ 
of crowds, and from interesting angles, a Los An- Photographers! endpeing 
geles, Calif., news-picture truck employs a tall ladder i ati a pail ah te oe 
as an aerial point of vantage. Equipped for develop- in action, fron a lad- 
ing the pictures as it speeds back with der on the camera truck 
them, the traveling laboratory is seen 
below in action during a demonstration 
of modern antiaircraft guns by the 
U. S. Coast Artillery. 


NEWS PICTURES DIISION 


Garment Rack Is Portable 


HOOKED over a door or permanently nailed 
or screwed to a wall, the convenient coat 
rack shown below solves the problem of 
limited closet space. Twelve garments may 
be hung from its notched bar, and a handle 
makes it easy to carry the rack and its load 
wherever it is wanted. 


“Mike” Provides Spotlights 


MICROPHONE and spotlights are combined in 
a new accessory, shown above, for dance 
orchestras. The microphone, at the center of 
the stand, picks up a singer’s voice for ampli- 
fication. Meanwhile two midget lamps at the 
sides, patterned after the mike, throw a soft, 
A haridle allows the handy rack to be carried about Shadowless light on the performer’s face. 
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Plane Sows Lake 
with Young Trout 


TROUT rain down from the sky under a 
novel fish-stocking plan conceived and di- 
rected by Gustave Prévost, Canadian con- 
servation expert. From a hatchery sixty- 
five miles northwest of Montreal, young 
trout are loaded into special containers 
placed in the cabin of a novel plane. This 
‘ ship is equipped with a sizable funnel in 
par no the fuselage floor, leading to a rubber tube 
‘ that trails downward and toward the rear 

while the plane is in flight. During trans- 

portation to wilderness lakes farther 
' north, oxygen is released into the fish con- 
Se tainers to aérate the water. Swooping 
down over a lake, the plane pilot releases 
a valve, dumping thousands of tiny fish 
through the rubber tube and down into 
the water. Careful preliminary tests re- 
vealed that fish could be dropped from 
heights as great as 500 feet without injury. 


Young trout dropping from a plane 
into a Canadian lake. They fall 
as much as 500 feet without harm 


Through this specially designed funnel and 
tube, lakes are "bombed" with fingerlings. 
At the left, a wire basket containing small 
fish is being removed from a hatcheries 
truck to be placed in a tank in the plane 
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Wrestlers Stage Underwater Battles 


BMARINE matmen are staging under- glass windows in the walls of the swimming 
ir wrestling matches in a swimming pool, tank, the wrestlers seem to be staging a 
novel attraction for vacationing visitors slow-motion bout as they make and break 
1 Atlantic seaside resort. Viewed through holds beneath the surface of the water. 


Switch Fits Clock‘s 
Alarm Mechanism 


ECTRIC or spring-operated clocks 
me time clocks for turning electric 
lances on or off automatically 
1 fitted with a low-cost switch 
atly invented. The switch has a 
rol arm which is tripped by the 
’s alarm mechanism, so that cur- 
is switched on or off when the 
t alarm sounds at a predetermined 
. Installation does not disturb the | | 

ism of the clock. The compact time switch is installed inside the clock case 
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Television Lets Students Watch Operation 


notes and textbook illustratio 
for what they missed. In t 
new installation, a_ televisio 
camera occupies a point of vay 
tage directly above the opera 
ing table. Cables transmit t 
images to six viewing screen: 
each large enough for twent 
to thirty persons, in a spacio' 
auditorium. The surgeon’s void 


table, and is heard by the aud 
ence through loudspeakers. I 
the initial trial, a delicate al 
dominal operation was pe 
formed beneath the televisio’ 
camera, It “came through” s| 
TELEVISION realistically that students 
voluntarily broke into appla 
at the deft completion of difi 
cult steps by the surgeon. 


A delicate operation being 
performed under the “eye” 
of the television camera 


EDICAL students 

now look on by tele- 
vision, while skilled sur- 
geons perform operations 
at Israel Zion Hospital in 
New York City. Perma- 
nently installed after a 
successful tryout, the 
system gives more than 
100 spectators a close-up 
view of what is happen- 
ing, and enables them to 
hear the surgeon’s own 
comments on his pro- 
cedure. Previously, stu- 
dents have had to watch 
operations from remote 
and crowded galleries, 


depending on blackboard Students grouped before one of the viewing screens. Inset shows what th 
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THIS PICTURE Fi 
PROVED LIGHTNING 
ISN'T ZIGZAG 
tie *photcarashrakithe 
tight was Jennings's 
first successful shot. 
Made in 1882, it cre- 
ated a big sensation 


Still pursuing his 
hobby of lightning 
photography, W.N. 
Jennings now uses 
the eight-by-ten 
aero camera below 


»bon lightning," photo- 
phed from a train in 
0, shows how lightning 
oread out by the wind 


ioneer Lightning Photographer 


‘HTNING is symbolized for visitors to the 
New York World's Fair by a ten-ton, stain- 
j-steel “thunderbolt” of zigzig shape. Once 
ple thought lightning really looked like 
t. Few know how a young Philadelphia 
road man, William N. Jennings, first re- 
led its true nature. 

*hotography was still in its infancy, about 
vy years ago, when Jennings took up the 
by with a four-by-five plate camera. Sus- 
ting that lightning bolts were not of the 
zag form pictured by artists, he tried to 
tograph them. His first efforts proved un- 
cessful; the photographic plates avail- 
2 were not sensitive enough. Jennings re- 
2d to be discouraged, however, and a year 
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later a pioneer film maker, John Carbutt, 
produced a superior emulsion and supplied 
the experimenter with a boxful. During a 
thunderstorm on a September evening in 
1882, Jennings made his first successful light- 
ning picture. Showing an irregular branch- 
ing discharge with nothing of the zigzag 
form, it created a sensation in scientific cir- 
cles. Other striking views, widely published 
in scientific journals, followed in rapid suc- 
cession. Experts regard Jennings’s pictures 
as outstanding contributions to present-day 
knowledge of lightning, and formal recogni- 
tion of his work came recently when the 
Franklin Institute in Philadelphia honored 
him with one of its most coveted medals. 
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New Shotgun Shell Aids Skeet Shooters 
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Crimped shell and, at right, an ordinary shell. 
The new type has no top wadding to push a hole 
in the shot pattern, as in the upper inset photo 


RAPSHOOTERS and skeet enthusiasts should 

improve their scores with the use of a new shot- 
gun shell that is said to eliminate the possibility of 
fired shot forming a “doughnut” pattern that could 
encircle a clay target without breaking it. High- 
speed photographs like the two at the upper right, 
taken by the light of a 1/1,000,000-second spark, 
proved that the top wad at the end of conventional 
shells occasionally interferes with the charge, caus- 
ing the inefficient “doughnut” shot pattern. The 
new shells have no top wad, the open shell mouth 
being crimped together by a special machine to con- 
fine the shot. When fired, the shell mouth unfolds, Note the uniform target pattern made by the 
leaving nothing to obstruct the charge. undispersed pellets fired from the new shell 


Beautifier Treats 
the Whole Body 


HEAD-TO-TOE beauty treat- 
ments are administered by the 
telescoping electric cabinet 
shown in use at the right. With 
all but her head inside of the 
cabinet, the beauty-shop pa- 
tron is given a vapor bath and 
subjected to a flood of infra-red 
rays from interior lamps at the 
same time. The cabinet can be 
made smaller to give local 
treatments to any part of the 
body, while exposed parts are 
being massaged by a beauty- 
shop attendant. The whole body is treated at once in the telescoping beauty cabinet 
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Indian Clubs Have 
Removable Weights 


INDIAN CLUBS for gymnastic exer- 
cises, constructed so that their 
weight and balance may be adjusted 
to suit the user, have been developed 
by Hamlet Walton, of Sheffield, Eng- 
land. The clubs are made with skele- 
ton-framework bodies consisting of 
a group of open vanes whose inner 
edges form a cylindrical central 
compartment into which weights 
ranging from five to fifty-eight 
ounces may be inserted. The novel 
clubs are pictured at the left in use 
by a demonstrator at an exhibition 
of recent inventions, held in London. 


Home-Movie-Camera Dolly 
Built from Junk Parts 


ROLLING smoothly on four doughnut-type tires, 
a homemade camera dolly built by Lester A. 
Weiss, Kalamazoo, Mich., home-movie enthusiast, 
was constructed mainly from scrap material. 
Seat, camera support, and light standards were 
adapted from various junk-yard parts, 
including an automobile real-axle 
housing, a discarded piano stool, and 
some odd lengths of old pipe. The dol- 
ly weighs between 100 and 150 pounds, 
and is wired for electric lights. 


All set for "Action, 
lights, camera!" This 
home-movie fan built 
his own camera dolly 


Flash Light Tests 
Bulbs and Fuses 


FUSES and light bulbs for 
automobiles are easily tested 
with a novel flash light now on 
the market. A fuse or bulb is 
placed in a special socket in 
the side of the flash-light case. 
If it is good, it will complete a 
circuit and light the flash-light 
bulb. The tester has a water- 
proof body, with head and base 
of rubber to prevent breakage. 
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HE craze for gayly colored sun glasses that 
swept the country last year and is booming 
again with even greater fervor as summer 
comes on again, has revived to full capacity 
one of the most remarkable and least - known 
branches of the glass-making industry. Although 
tens of thousands of the familiar “smoked” and 
amber glasses, for beach and sporting wear, had 
been made and sold regularly each year, the new 
fad sent the demand skyrocketing to millions, 
while lens glass of half a dozen new tints and 
colors had to be created almost overnight. 

How could millions of colored convex glass lenses 
be made finely enough, quickly enough, and cheap- 
ly enough to meet this challenge? Grinding was 
far too expensive and slow, and molding too crude. 
The only way out lay in making huge “goggle 


How Bubbles of Tinted Glass: : 
Bring Comfort to Your Eyes. 


The first step in making sun glasses is 
to mix the raw materials. In the upper 
picture a workman is weighing silica, 
lead oxide, pigment, and other ingred- 
ients for a “batch.” When this has been 
melted in an open-pot furnace, a work- 
man dips a’blowpipe in the whi 


yvathering a ball of molten glass, he blows it into 
bubble, rotating it constantly to keep it even 


© complete the blowing, an air hose is connected 
the pipe, supplementing the workman's lung power 


\ After the ball has cooled, a loop of wire is 
j placed around it and a current of electricity 
y passed through the wire. Heat cracks the glass 
>and the bubble falls apart in two halves to 
1 be scored with diamonds as seen at the right 
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balls,” fantastic bubbles of blown glass, pol- 
ished by fire and later cut by means of heated 
electric wires and diamonds into the small con- 
vex disks and other shapes required for lenses. 

Leon J. Houze, a master glass worker from 
Belgium, started the goggle-ball business in 
this country during the World War, when the 
importation of colored glass for eye protection 
became impossible. Beginning with amber, he 
later developed blue, green, fieuzal. (a yellow- 
green glass for absorbing ultra-violet light), 
smoke, and many special tints for sun glasses 
and welding goggles. Soon, the Houze company 
supplied lenses of any required color to the 
United States Navy and to almost all the in- 
dustrial goggle and sun-glass makers in Amer- 
ica. Needless to say, these manufacturers 
turned straightway to Houze to solve their lens 
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SUMMER BATHING 
AND OTHER SPORTS 
BOOST THE DEMAND 
FOR SUN GLASSES 
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problems 
summer. 

The accompanying photographs, published 
for the first time in a popular magazine, 
were all taken in the factory at Point Mar- 
ion, Pa., where nine out of ten of the lenses 
in the millions of pairs of goggles in use in 
this country today were made. They show 
the amazing process, step by step, from 
crude material to finished glasses. The gog- 
gle balls, blown in the process, are nearly 
three feet in diameter, and are certainly 
among the largest pieces of mouth-blown 
glassware ever produced for any purpose. 

Starting with a ball of white-hot, molten 
glass on the end of a blowpipe, a skilled 
glass blower puffs the tinted crystal into a 


in the sun-glass boom of last 


100 


Girls operate rotary scor- 
ing machines to mark out 
round:or elliptical shapes 
in the large slabs taken 
from the half spheres. Now 
the lenses are completed 


At the left, girls are in- 
serting lenses in heated 
frames. As the frames cool 
and contract, they grip 
the glass firmly. Glasses 
are now ready for wearing 


ss 


gleaming bubble, just as a child blows a 
sphere from soapy water. After a while, 
compressed air takes the place of human 
breath to blow the bubble up to its full size. 
Set out in rows to cool, the globes present 
a fantastic appearance. Sliced into halves by 
the electrically heated wires, they are fur- 
ther subdivided by cutting into curved plates 
with diamond tools. From these, girls cut 
lenses of the desired shapes with rotary 
scoring machines. The last stage of the 
process is to insert the lenses into heated 
frames. As the frames cool and contract, 
the lenses are gripped firmly. Curvature of 
the bubble walls gives the glass the desired 
convex shape, which could otherwise be ob- 
tained only by grinding or molding. 
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Aerial Mine Fields Planted with Balloons 


A FIELD of aerial mines, suspended from 
balloons floating over vital areas, would form 
an adequate means for defense against the 
wartime bombing raids of enemy airplanes, 
according to Major H. J. Muir, English in- 
ventor of a lightweight airplane mine. At- 
tached to balloons by slender, forty-foot 
wires, groups of the eight-ounce mines would 
be “sown” in the air just as submarine mines 
are laid as a protection against enemy war- 
ships. Any plane striking a hanging mine 


would cause it to explode, crippling the in- 
vading ship. 


Odd Eye Camera Locates 
“Punch” in Advertising 


RECORDING the movements of the human 
eye while reading, a novel eye camera is be- 
ing used to aid advertisers in planning and 
writing the text of advertisements. As he 
scans a test advertisement, the subject’s head 
is held in a fixed position. Beams of light 
reflected from the eyes are then focused on 
two strips of film, one moving in a horizontal 
and the other in a vertical plane. When the 
developed films are projected onto the adver- 
tisement, spots of light move over the text, 
revealing the exact path taken by the read- 
er’s eyes, how long they lingered over any 
word or phrase, and other facts that may 
help copy writers to compose effective, easy- 
to-read advertising text that will pack the 
maximum “punch” in every line. 
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Major H. J. Muir with one of his balloon aerial mines 


Baby's Chair and Table 


in One Folding Unit 


FOLDING into small space like an ordinary 
ecard table, a combined infant’s chair and 
table is a useful addition to nursery furni- 
ture. The cushioned, collapsible seat rests 


out of the way beneath the table top when 
not in use. When needed, it opens up through 
a hole in the top. Safety straps hold the in- 
fant securely in place so it can’t wriggle out 
above or under the table. 


Infant's table- 
chair in use. It 
foldscompactly, 
as shown above, 
with the seat 
against the top 


equipped ‘“‘magic carpet” across a minia- 

ture America of the year 1960! That is 
the daily experience of thousands of visitors 
to the General Motors exhibit at the New 
York World’s Fair. Comfortably seated in 
chairs that form an endless, 300-car train, 600 
passengers looking through a long window 
which parallels the train’s route see a vast 
scale model of future cities, farms, factories, 
mountains, valleys, railroads, and highways 
unfold before their eyes. 

Almost as big as a football field, the diorama 
is the largest of its kind ever built. There are 
50,000 scale-model automobiles, 10,000 of 
them actually moving. A half million tiny 


[Re ssn a twentieth-century, sound- 


By 
SCHUYLER VAN DUYNE 
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Mumbered legends 
“4 to Show How 

Sound-Chait"Trains Make 
Tou't of World's Largest Diorama 
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buildings comprise its many cities and villages, 
Snow-covered mountains are crossed, and 
deep ravines explored, before the spectators 
come to the end of the preview of what the 
nation’s “Highways and Horizons,” as the 
spectacle is named, may well look like twenty 
years from today. 

As the endless chain 
of chairlike cars, each 
seating two persons, 


SOUND-FILM 


APPARATUS 


GIANT 
ANIMATED 
MAP OF U.6 


RETURNING 
“EMPTIES” 
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twists and winds through the air-conditioned 
passageway flanking the huge “futurama,” 
loudspeakers built into the chair backs bring 
to the spectators a descriptive talk explain- 
ing the exhibit. To make this possible, expert 
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sound engineers were called in to develop and 
build one of the most complicated public- 
address systems ever devised, So sensitive is 
its twenty-ton sound mechanism that it had 
to be set in huge blocks of rubber to guard 
it from vibration, and virtually shut up in an 


EVATED SIDEWALKS 
FOR PEDESTRIANS 


FULL- SCALE 
STREET INTERSECTION 
OF "CITY OF THE FUTURE" 
CONFRONTS SPECTATORS 
AT THE END OF 

“SOUND CHAIR'RID! 


ELECTR! 
MOTOR, 


“CONTACTS FOR 
LOUDSPEAKERS 


=RAILS LEAD FROM 


GUIDE AND POWER RAIL 


BUILDINGS CONTAIN 
EXHIBITS OF MOTOR 
CARS AND ENGINEE: 


SOUND-FILM APPARATUS 


4,000- HORSEPOWER 
DIESEL LOCOMOTIVE 


In this cut-away drawing of the 
General Motors exhibit at the 
New York World's Fair, the art- 
ist shows the winding course 
of the odd observation train. 
Passengers see a vast scale mod- 
el of the nation as it may ap- 
pear in 1960. Descriptive talks 
from individual loudspeakers ac- 
company the realistic journey 


ROTATING 
SOUND-FILM 
DRUM 


PICK-UPS 


air-conditioned vault to protect it from at- 
mospheric changes. 

Shaped like a cylindrical water tank, twice 
as tall as a man, a giant drum revolves slow- 
ly. As it turns, 150 “electric eyes” react to 
needles of light penetrating 150 sound-track 
films mounted on the drum. Each sound 
track, a separate recording of the talk de- 
scribing the diorama, is synchronized to the 
movement of a group of four chairs and is 
transmitted to the built-in loudspeakers by 
an ingenious system of “third rails” and pick- 
up shoes beneath the cars. Thus, each spec- 
tator hears a running description of the 


From twelve sound films on the revolving 
drum, the 150 descriptive talks are picked 
up by light cells as shown in sketch above 


exhibit perfectly timed to the progress of the 
chair in which he is sitting. High backs and 
sides on the chairs prevent the sound from 
one group of loudspeakers from reaching the 
occupants of adjacent sets of chairs. 

To make it easy for the visitors to board 
the moving cars, passengers first step onto a 
moving platform in the entrance rotunda of 
the building. From this, it is a simple matter 
to walk aboard a car and sit down. Presently, 
the chairs pass into a darkened passageway, 
and spectators find themselves looking 
through an inclined window out over a coun- 
tryside in miniature. Then the loudspeakers 
in the chairs bring the “guide” voices, and 
the show is on. 


Wheelbarrow Mixes Concrete 


TIME and labor are saved on small construction jobs by a 
new wheelbarrow which mixes concrete as it is being wheeled 
to the spot where it is to be poured. Concrete ingredients in 
proper proportions are dumped into a drum mounted on the 
barrow. A sprocket chain geared to the barrow wheel revolves 
the drum around four inside paddles to mix the concrete in 
transit. Wheeling the mixing barrow a distance of forty or 
fifty feet is said to be sufficient to mix its contents thoroughly 
without undue strain on the workman. 
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Hanger for Muff 
Is Space Saver | 


MADE of a new transparent 
plastic material, in the shape 
of a circle with a small seg- 
ment removed, a novel hanger 
for use in closets is designed 
especially for fur muffs. 
Slipped through the circle 
» opening, the muff is suspend- 
ed on the curved lower sec- 
tion of the plastic bar, as 
shown in the photograph re- 
produced at the right. 
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Raising the handles dumps the concrete 
mixed in transit in the revolving drum 
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Firemen Use 
Telescoping 
Water Tower 


aes PUSHED SKYWARD 
by a hydraulically op- 
erated, telescoping 
steel tower, a plat- 
oad form from which 

_~ streams of water can 
= be played directly onto 
the upper stories of 
buildings, is a novel 
feature of a fire en- 
gine now in use in 
southern California. 
As shown below, a 
fire fighter mounts the 
lowered platform, 
grabs a hose-line noz- 
zle, and is then lifted 
to the required height. 
The heavy-duty ve- 
hicle has a 400-gallon 
water reservoir, and 
pressure pumps oper- 
ated by the truck mo- 
tor, for fighting fires 
at points remote from 
water-main hydrants. 
The tower truck also 
is used to clean pow- 
er-line insulators. 


When not fighting fires, the hydraulically raised tower as- 
sists linemen in washing electric insulators, as seen above 


JULY, 1939 105 


Bathing Suit Is Unsinkable 


AN UNSINKABLE bathing suit that will keep its 
wearer afloat was demonstrated recently by its in- 
ventor, Albert L. Sommers, in a New York City hotel 
swimming pool. The life-preserver suit maintains its 
high buoyancy through the use of an inner filling of 
tiny air-filled celluloid capsules and a plant product 
that is eight times as light as cork. The photograph 
below demonstrates the suit’s floating qualities. 


Air-filled celluloid capsules and 
a buoyant plant fiber enable this 
suit to support a swimmer in the 
water, as demonstrated at right 


Heated Linoleum Cutter 
Carries a Headlight 


AN ELECTRIC heater which can be clamped 
to a standard linoleum knife softens the ma- 
terial by warming it, and allows the blade to 
slice through the linoleum easily and with 
little effort. A small light bulb and reflector 
which throw a concentrated beam onto the 
knife point are helpful in laying and cutting 
linoleum in badly lighted rooms. 


Electric Knife Sharpener 


KNIFE blades of any size are quickly sharp- 
ened to a keen edge with a new electric grind- 
er designed especially for use in meat mar- 
kets, grocery stores, and restaurant kitchens. 
No skill is required to use the machine. The 
operator merely flips a switch and holds the 
blade in a slot, as pictured above. Heat softens linoleum, and a light guides the blade 
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IT LOOKS as though the lion were the keep- 
er, and the man the caged animal, in the 
photograph above, but the scene was really 
snapped on the world’s only commercial lion 
farm, at El Monte, Calif., to picture the mo- 
bile cage designed to protect trainers who 


Basin for Shampooing 1 “ 
Fits Any Customer 


AN ADJUSTABLE washbasin with 
pipes arranged so that the fixture 
may be moved both vertically, and 
horizontally out from a wall, has just 
been introduced for barber and beau- 
ty-shop use. The basin has a curved 
lip shaped to fit the back of the neck, 
and can be adjusted to any height for 
the convenience of customers having 
their hair washed. It is shown in use 
in the illustration at the right. 


Planes Get More Speed 
with Flush Rivets 


HIGHER speeds for airliners and war 
planes are foreseen through the use of 
flush rivets, instead of the projecting 
“button” type, to give a smooth-as- 
glass surface to wings and fuselages. 
It is estimated that a plane rated at 
275 miles an hour with conventional 
rivets would be placed in the 300- 
mile-an-hour class if constructed with 


Walking Cage Protects Lion-Farm Guards 


may have to track down and kill any un- 
tamable beast that escapes from the con- 
fines of its pen. The floorless, three-wheeled 
cage has heavy wire protective netting 
mounted over a strong wood frame, with a 
gun slot to permit firing in any direction. 


flush rivets. A curved lip on the adjustable basin supports the user's head 
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Trailer Combines Home and Office 


HOME and office are com- 
bined in a custom-built trailer 
just completed for an execu- 
tive whose business keeps him 
touring the country. Equipped 
with desks, typewriter, and 
electric dictating machine, it 
also provides the owner and 
his wife with satinwood-fur- 
nished living quarters, an up- 
per-deck observation lounge, a 
tiled bathroom with hot and 
cold shower, and a stainless- 
steel kitchen with a range 
burning bottled gas. Tele- 
phones connect office, power 
car, and galley; and an air- 
conditioning plant maintains 
year-round comfort. 


New Adjustable Hospital Bed 
Turns into an Easy Chair 


A BED that turns into 
an easy chair, through 
ingenious interaction of 
levers and supports, was 
recently placed on exhi- 
bition by its inventor at 
Boston, Mass. Designed 
for hospital use, the new 
model is declared to en- 
able a patient to sit up 
and read or talk with 
visitors for an extended 
time without undue fa- 
tigue. By manipulating 
various levers, the bed 
may be adjusted to a va- 
riety of other positions 
as well. In the photo- . 
graph at the right, a pa- 
tient is shown resting in 
the bed after it has been 
adjusted to the position 
of an easy chair. 


This is one of the positions to 
which the bed can be adjusted 
for the comfort of the patient 
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_,Radio System Prevents 
Airplane Collisions 


TO AVERT plane collisions, a new radio system 
equips each plane with a short-wave transmitter and 
receiver of the same wave length. An ingenious 
hook-up alternately energizes the two, many times 
a second, so that a pilot cannot pick up his own sig- 
nals. However, he readily detects those of an ap- 
proaching plane, and finds its bearing by rotating 

his directional receiving antenna. The system 
may be adapted for wartime use. 


N 
wee Receiver SS ] 


7 
CIAL SHOWS 

DIRECTION OF 
APPROACHING 


PLANE TRANSMITTING 


A radio transmitter in ANTENNA’ 
, 


each ship serves to warn 
pilots in near-by planes 


Postman Goes Around 
on Motor Scooter 


MOTORIZED scooters for footsore 
mailmen are proposed by Henry R. 
Smith, letter carrier, of Columbia, 
S. C., who has constructed one of his 
own. The driver stands at the rear 
and steers with one hand, operating 
a combined clutch and brake control 
with the other. A gasoline motor 
drives the four-wheeled vehicle at 
four to twelve miles an hour. In 
tests, the scooter cut as much as two 
hours from the time required to cov- 
er an eight-mile route. Smith’s ma- 
chine cost him $150 to build, but 
he estimates that mass production 
Henry R. Smith, postman, aboard his homemade footstep saver © Would cut the cost away down. 
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"|| WILL always obey my superiors. I will 
never steal. I will never tell a lie. I will 
obey all the laws of my country, my state, 

and my city. I will always respect the Tri- 

State Detective Agency and protect it.” 

Thus runs the “Code of Conduct” of one of 
the most interesting and unusual organiza- 
tions on earth, a boys’ detective agency with 


PROTECTED 
INSPECTED 


Signs mark property pro- 
tected by the unique boys’ 
organization. Right, coat 
of arms of the agency and 
credentials of a member 
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headquarters in the basement of a West Hart- 
ford, Conn., home and branches in various 
parts of the United States and Canada. Started 
a few years ago by four schoolboys, led by 
sixteen-year-old Roy D. Bassette, Jr., the or- 
ganization now has an amazingly complete 
scientific crime-detection laboratory, a print- 
ing plant, a squad car, and an extensive li- 

brary of criminological books and 
, Magazines. More than eighty-five 
boy detectives are members of the 
affiliated agencies. 

So striking has been the success 
of the unique enterprise that visi- 
tors have flocked to the basement 
laboratory, hundreds of letters have 
been received, and J. Edgar Hoo- 
ver, Director of the Federal Bureau 
of Investigation, recently invited 
young Bassette to come to Wash- 
ington, D. C., as his guest. 


By 
IRWIN KOSTIN 


opucTion 


TR 
rials OF In 


1939-40 


cREOE 


Agency 


POPULAR SCIENCE 


The story of the Tri-State Detective Agency 
goes back to the fall of 1936. On Halloween 
night, some one smeared paint on the stone 


wall facing the Bassette home. Then and 
there, Roy, who had always been fascinated 
by police methods and the ways of scientific 
detectives, determined to form a boys’ de- 
tective agency to combat the disfigurement 
and destruction of property. The three orig- 
inal associate detectives were Don Williams, 


Headquarters for 
the agency is this 
basement crimi- 
nological labora- 
tory. Above, boys 
taking plaster 
casts of foot- 
prints. Below, the 
chief's badge 
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Henry Jarvis, and Payson Langley. Today, 
they form the Headquarters Staff of the or- 
ganization. Each has become an expert in a 
particular branch of scientific crime detec- 
tion. 

At first, the organization was called sim- 
ply the Bassette Detective Agency. Roy com- 
plained that the name was too “personal” and 
it was finally decided to change it to the Tri- 
State Detective Agency. Before this could be 
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done, however, it was nec- 
essary to get members in 
two other states. This proved 
comparatively easy. Young 
Bassette had a friend in 
Massachusetts who was glad 
to form a branch. Then, 
Roy drafted his older broth- 
er who was in New York 
City, and thus was able to 
assume the tri-state title without further ado. 

Today, a colored map of the United States 
hangs on one side of the basement laboratory. 
Red marker pins on it indicate the location of 
branch agencies in many parts of the cvuntry. 
In addition, there are two branches in Can- 
ada and even one in far-away Paris, France. 


= ed 4 


Bassette fills out an application blank for a prospective member 
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Chief Bassette explain- 
ing a crime-detection 
problem with the aid of 
blackboard diagrams 


A modern printing press, 
below, turns out appli- 
cation blanks, notices, 
and other printed forms 


As your eye runs around the white-walled 
basement headquarters of this active organ- 
ization, you see chemicals, microscopes, cam- 
eras, enlargers, scientific apparatus of a doz- 
en kinds. This equipment, which provides the 
youthful sleuths with a G-man laboratory in 
miniature, has been made possible by Bas- 

sette’s father, an architect, who 
has become greatly interested in 
the work of the boys. 

= Ranged on a long wooden table 

in the center of the room are text- 
books on chemistry, manuals on 
fingerprinting, law books, trea- 
tises on poisons, and assorted 
books on scientific crime detec- 
tion. Beside them, in neat piles, 
lie the latest criminological maga- 
zines, Federal Bureau of Investi- 
gation bulletins, and police re- 
ports. In one corner of the labora- 
tory, near a wall blackboard, are 
posted pictures and descriptions 
of wanted fugitives. Near-by is a 
bulletin board holding news clip- 
pings relating to the feats of 
scientific sleuths here and abroad. 

The blackboard is in frequent 
use. Diagrams chalked on its sur- 
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face are used to study vari- 
ous steps in the correct solu- 
tion of crimes. A projector 
and a screen also permit 
images of fingerprints and 
other material to be enlarged 
greatly for viewing and study. 
Part of the equipment of the 
squad car is a complete and 
compact kit for making plas- 
ter casts of footprints. Pro- 
fessional-type fingerprint out- 
fits are also available for in- 
stant use. In spite of the com- 
pleteness of their scientific 
equipment, the boy detectives 
are always on the alert for 
makeshift emergency meth- 
ods. For instance, they have 
learned that they can easily 
bring out fingerprints by 
shaving off black dust from 
a lead pencil and spreading 
it like fingerprint powder over 
an area where prints have 
been left. 

While all the members are 
grounded in the different phases of scientific 
crime detection, each has specialized in some 
branch of the work. Young Langley is cus- 
todian of the chemistry laboratory, Jarvis is 


in charge of the fingerprint section, while. 


Williams operates the photographic depart- 
ment. In their work, the schoolboy Sherlocks 
are unconsciously picking up a foundation 
knowledge of many kinds of science. 
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Analyzing ink stains in the complete chemical laboratory at headquarters 


Virtually all the planning and organizing 
in connection with the Tri-State Detective 
Agency has been done by the boys themselves. 
New members have to fill out a questionnaire 
which asks among other things: ‘Have you 
ever destroyed property which did not be- 
long to you? Have you a police record? Have 
you a good reputation in your community?” 
The initiates must also swear to the “Code of 
Conduct” of the agency. 
All members are strict- 
ly forbidden to play de- 
tective games with guns, 
revolvers, knives, or other 
weapons that might 
cause injury. For viola- 
tion of the Code of Con- 
duct, members are liable 
to suspension for varying 
periods. One recent rule 
read: “Any member of 
the Tri-State Detective 
Agency damaging prop- 
erty this Halloween will 
be suspended for life.” 

Each member receives 
a pin and his credentials. 
Promotion from member 
to inspector, lieutenant, 
and captain are made on 
the basis of written ex- 
aminations. At the West 
Hartford headquarters, 
Bassette holds the title 
of Chief while Williams 
and Langley have be- 
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Angler's Speedometer Shows 
How Fast Fish Swim 


Earl Thompson clocking 
co tuna with his “fish- 
o-meter." The photo at 
tight shows how it is 
connected to the line 


OW fast can a fish swim? For pure 

sport and scientific information as well, 
Earl Thompson, a Nova Scotia angler, and 
Bob Edge, radio sports commentator, have 
devised a novel way to find out. By adding a 
motor-cycle speedometer to standard deep-sea 
fishing equipment, they have created a “fish- 
o-meter” to clock the speed of a hooked fish. 
Just ahead of the reel, the line passes over 


Advertising Novelty 
Blows Smoke Rings 


SMOKE RINGS are easy to produce 
with a small cardboard pyramid in- 
troduced as an advertising novelty. 
Through a hole in the side, smoke 
may be blown into the interior. Then 
a series of quick taps ejects slender 
smoke rings that float lazily through 
the air, as shown in the illustration at 
the right. Pressing slowly on a side 
releases a fat ring. For best results, 
a spot free from drafts must be 
chosen, otherwise the air currents will 
quickly destroy the rings. 
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a pulley connected to the speedometer 
cable, so that the indicator needle regis- 
ters the fish’s speed in miles an hour 
without hindering the angler. Sportsmen 
a few years hence may be boasting, “I 
caught a 100-mile-an-hour baby today,” 
instead of, “I took an 800-pounder.” 
Scientific men are interested in the 
possibilities of the invention. Big ocean 
fish have been reliably reported to attain 
“cruising” speeds up to thirty miles an hour, 
but the limit of their utmost efforts has been 
unknown. In the first test of the new “‘fish- 
o-meter,” a baby bluefin tuna of sixty-pound 
weight ran the needle up to forty-four miles 
an hour. This summer Thompson hopes to 
find what a giant 700 or 800-pounder can do. 
He has been asked to report his findings to 
the Boston Museum of Natural History. 


Tapping the cardboard pyramid forces smoke out in fine rings 
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Mystery Airplane Motor 
Requires No Pistons 


CAPABLE of driving a light bombing plane 
on 12,000-mile, nonstop flights, a 500-horse- 
power airplane engine recently developed is 
said to tip the scales at only 412 pounds, and 
to be four times as economical as present 
aviation power plants. Known details of the 
rotary-type mystery motor, soon to begin test 
flights in a special plane, include the facts 
that it requires only five bearings, has only 
thirty moving parts, and is minus cylinders, 
pistons, and connecting rods. 


Odd Beach” Windmobile” 
Folds Up for Carrying 


A LAND YACHT for sailing on wheels along 
sand beaches, race courses, or abandoned 
strips of highway, built by W. Keith Vining, 
of Daytona Beach, Fla., is collapsible so that 
it can be transported easily from place to 
place by automobile. Spars and furled sails 
are carried along the running board, while the 
frame, folding axle, and wheels are lashed to 
the car top. 


Smaller and lighter than most airplane engines, the 
new powerful motor has only thirty parts that move 
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Grapefruit Eaters 
Use Squirt Guard 


AT LAST someone has come to the 
rescue of grapefruit lovers by build- 
ing a handy squirt guard. Invented 
in England, the hemisphere of cellu- 
loid clamps over a half grapefruit as 
a protection against stray juices. 


} 
0 ah t 
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Hunts Needle in a Haystack 
HOW LONG does it take to find a needle in a hay- 
stack? Jim Moran, Washington, D. C., publicity man, 
recently dropped a needle into a convenient pile of 
hay, hopped in after it, and began an intensive search 


for (a) some publicity and (b) the needle. Having 
found the former, Moran abandoned the needle hunt. Spoon is inserted through a small slot 


Portable Power Tool 
for Threading Pipe 


ELECTRICITY replaces hand power 
for plumbers threading water and 
heating pipes, in a new portable 
power unit. Operated by a 1%4- 
horsepower universal motor, the 
machine will thread pipe up to 
two-inch size with solid full-width 
dies, will thread bolts up to 11%4- 
inch size, and will drive geared 
power tools to thread pipe up to 
eight inches in diameter. The unit 
is powerful enough to stop and 
start at the point of heaviest cut- 
ting without undue strain, and has 
sufficient reserve power to compen- 
sate for dull dies and for low line 
voltage. Used either on a bench or 
with pipe legs, the machine js de- 
signed so that two men can work 
at once—one cutting and the other 
bending and fitting, as at the right. 
Built-in accessories make the unit a 
portable pipe-fitting bench in itself. Two men using power thread cutter. It can also be used ona bench 
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BREAKING GLASS cracks at a speed of 
nearly a mile a minute. 


WATER in the Hudson River at Albany, 
N. Y., is only six feet higher than it is at 
New York City, 150 miles away. 


ENOUGH BOARDS to build a ten-foot 
fence around the world could be cut from 
the 250,000,000 trees damaged and felled 
last autumn by the New England hurricane. 


MAYBE THAT 
"Tr os 
WoULDI'T of 
if \ 


BAD IDEA! 


QUEEN BEES have about 1,600 parts to 
their feelers; drone bees have as many as 


37,800. 


EELS slender enough to pass through the 
eye of a darning needle have been captured 
near Cuba. 


DRIED FRUIT, according to United States 
law, may contain no more than one insect 
to nine pieces. 


FOUR PARROTS out of five are “left. 
handed,” holding food in their left claws 
instead of their right. 


Sa AWRK - HOW CAN 


LONG ISLAND has a greater population 
than any one of forty-two states in the 
Union. 


THOMAS JEFFERSON was the first Amer- 
ican to write a scientific paper on fossils. 


PLASTIC MATERIAL of a new kind, scien- 
tists have discovered, can be made from 
coffee. 


POTATOES have been produced experi- 
mentally in various colors—red, blue, pure 
ple, and yellow. 
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This Fellow Is Hot Stuff 
with a Soldering Iron 


THERE'S nothing like the flavor of a red- 
hot soldering iron, according to H. B. Fun- 
ston, a mechanic, of Columbus, Ohio. Most 
people will be content, however, to take his 
word for it. You see him above indulging his 
odd taste. How he applies the iron to his 
tongue without injury remains a mystery. 


Compact Copying Outfit 
Resembles a Suitcase 


So SIMPLE that anyone can use it, a new 
portable printer speedily makes photographic 
duplicates of tracings, drawings, letters, re- 
ports, maps, and designs. 
Contact prints up to twelve 
by eighteen inches in size, 
made upon a special sensi- 
tized paper, can be exposed, 
developed, and dried ready 
for use in only five minutes’ 
time. Folding into compact 
form like a suitcase, the de- 
vice weighs less than thirty- 
three pounds. 


Duplicating a drawing with the high-speed printer 
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Laundry Service for Dolls 


LITTLE girls in New York City who are too busy 
raising a family of dolls to think of washing all 
their dolls’ clothes can now send them out. A com- 
mercial laundry furnishes a tiny laundry bag and 
a special doll laundry slip for the child to list doll 
clothes sent out and check them when they are 
returned along with the family wash. 


A little mother sends out her doll clothes 
along with the family wash. Right, tiny gar- 
ments on a conveyor at the laundry's plant 


Simple controls above 
the keyboard produce a 
wide variety. of <tones 


Electric Piano 
Is a One-Man 
Orchestra 


MUSICAL tones almost 
identical with thosepro- 
duced by a piano, harp- 
sicord, oboe, violin, 
trumpet, French horn, 
and other instruments 
are created by an amaz- 
ing electric piano re- 
cently invented by Lau- 
rens Hammond, of New 
York City. Fitted with 
a single keyboard of 
seventy-two:keys, which 
are operated exactlylike 
those of a piano, the electric 
orchestra contains no pipes, 
reeds, strings, hammers, or 
other vibrating parts, but pro- 
duces its tones solely through 
a circuit of tuned vacuum 
tubes. These tones are varied 
over a wide range by means 
of simple controls mounted on 
a panel above the keyboard. 
Volume of sound is controlled 
accurately by a foot pedal. 


Laurens Hammond, at 
the right, below, reveals 
the inner workings. of 
his new electric piano 
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Sailors Get Group Swimming Drills 


EIGHT novices learn to swim at once by a 
timesaving method of instruction adopted by 
the British Navy. Supported tandem fashion 
by the platform shown above in a pool at 
Devonport, England, the sailors follow the 
orders of their swimming teacher in the man- 
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ner of a military drill. Four lessons are de- 
clared to be sufficient, cutting in half the 
time formerly required. Intensive training 
methods were decided upon when a survey 
showed that as many as thirty percent of 
British sailors were unable to swim. 
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HUMAN 


ISH are shot with steel 

arrows by human sub- 

marines who cruise just 
below the surface of the 
water, in a novel variation 
on the sport of underwater 
fish hunting, which has gained 
great popularity along the 
shores of the Mediterranean. 
Donning goggles, and closing 
his nostrils with a nose clamp, 
the underwater hunter places 
one end of a rubber breath- 
ing tube in his mouth, wades 
into the water, and propels 
himself just beneath the sur- 
face by paddling with the aid 
of curious webfoot attach- 
ments strapped to his ankles. 
The open end of the rubber 
tube is held upright above 
the water by a loop on the 


cs 


With a clamp on his 
nose and a breathing 
tube strapped to his 
bathing cap, a swim- 
mer is ready for the 
new style of hunting 
fish under the water 


Cruising along just below 
P the surface, he breathes 
— through the tube while he 
watches for his prey. Gog- 
gles give underwater vi- 
sion. Left, up with a catch 
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SUBMARINE wink arrows 


forehead of his bathing cap, permitting the 
submarine angler to breathe easily as he 
stalks his prey with a curious weapon simi- 
lar in some respects to a medieval crossbow. 
Aimed and discharged like a gun, the weapon 
comprises a long wooden shaft along which 
is stretched a strong elastic cord made of a 
woven fabric. This is held in cocked position 
by a special trigger device. A slender steel 
spear, thin as an arrow, is then put in place 
in such a way that the elastic, when released 
by the trigger, will drive the slim missile 
through the water accurately and with tre- 
mendous force and speed. Photographs on 
these pages show various phases of this un- 
usual form of hunting 
fish under the water. 


Looking like a strange amphibian crea- 
ture, half man, half fish, the devotee 
of the new sport wears webfoot attach- 
ments strapped to his ankles so that he 
can paddle along in the manner of a duck 


Loading the weapon. Somewhat resem- 
bling a medieval crossbow, it uses a 
strong elastic cord to drive a slender steel 
shaft through the water with great force 
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Motor Cycle Equipped for Jungle Trip 


p LANNING a motor-cycle 
trip from London, Eng- 
land, to Capetown, South 
Africa, an English rider 
outfitted his machine with 
the odd framework of pipes 
shown at the left. The pipes 
hold extra gasoline for long 
desert and jungle stretches 
where filling stations are 
Fi few and far between. A 
7 canvas sheet thrown over 
the pipes and hanging to 
the ground will form an im- 
provised garage to protect 
the motor cycle at night. 


Model Shows 
How Electric 
Waves Act 


How does a wave of 
electricity behave when MRR ERE 
a lightning bolt strikes 7 
a power-transmission 
line, or a short circuit 
occurs? To demonstrate 
the answer to this ques- 
tion visibly, for purposes 
of electrical research, C. 
F. Wagner, Westing- 
house research expert, 
devised a curious wave 
model on which an elec- 
tric current is shown by 
synchronized movements 
of a row of fifty-six long 
aluminum arms. Movement of metal bars illustrates what happens when a short circuit occurs 


M*€etepen 
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Pigeon Packs Papoose 
—and It's a Canary 


DELIVERING a pet canary “piggy- 
back,” to a ten-year-old girl in a New 
York hospital, was a stunt chosen to 
open a national wild-life program a 
few weeks ago. The picture above 
shows the canary nestling in a tiny 
cockpit fastened to the back of a 
homing pigeon, all ready for its 
twenty-mile air jaunt. 


Telescoping Crutches 
Are Adjustable 


ADE of alumi- 

= num, an im- 
> proved crutch is ad- 

re justable to any 
| height, and tele- 
= scopes into small 


space when not in 
use. The central bar 
and its oblong guide 
may be slid to any 
position when re- 
lease buttons are 
pressed. Stops then 
engage holes in the 
bars to lock them, 


Release, right, 
allows crutch 
to telescope 
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Power from Rubber 
Drives Odd Engine 


“RUBBER PENDULUM,” operating as a sci- 
A entific curicsity at the National Bureau 
of Standards, demonstrates a novel way of 
making heat do work. Supported on knife 
edges, a pendulum bar topped by brass 
weights can rock as far from the vertical as 
the tension of rubber bands, restraining its 
lower end, will permit. Warmth from a ra- 
diant heater makes the rubber exhibit its 
unusual property of contracting under heat, 
instead of expanding as most substances do, 
and the shrinking bands pull the pendulum 
upright. At this point a sheet-metal shield 
screens them from the heat, and they relax. 
The momentum of the pendulum carries it 
over to the other side, where the process is 
repeated, and it continues to swing back and 
forth. A steam engine, which likewise trans- 
forms heat into mechanical energy, simply 
uses another working substance—steam—in- 
stead of rubber. In theory, a “heat engine” 
could employ any substance that expands or 
contracts with temperature changes. 
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Latest Aids 


YNCHRONIZING light from photoflood 
bulbs with the opening and closing of a 
camera shutter, a compact new device is de- 
signed to fasten easily to the side of a cam- 
era. An electric-relay mechanism operates 
the shutter through a cable release when the 
lights are turned on by a special switch. With 
another switch, the flood lights can be turned 
on at reduced. brilliance, lengthening their 
useful life, and making it possible to focus 
the camera without the usual glare. 


bi 


How the photoflood syn- 
chronizer is used. The 


comara shutters oper Device Centers Pictures 
ated by the light switc' . 
on Mounting Boards 


AN EASY means for centering photographs 
on mounting boards is provided by the handy 
measuring unit illustrated below. <A lower, 
rulerlike member is clamped to the bottom of 
the board and centered by referring to scales 
at both ends. Moveable arms attached by 
thumbscrews are then adjusted so as to place 
the photograph in the center of the board. 


New Chemical Prevents 
Watermarks on Films 


PICTURES unmarred by watermarks are 
said to be assured by a new chemical that is 
simply wiped on negatives before the final 
washing. After fixing and a preliminary 
washing, the films are swabbed on both sides 
with a piece of cotton dipped in a dilute so- 
lution of the liquid. Final washing and dry- 
ing are then accomplished without unsightly 


watermarks forming to ruin the prints. Upright arms center a photo on its mounting board 
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for Photography Fans 


[ae 


Bracket for Sunshade, | i 
Filter, and Title Cards | & 


ATTACHED to the head of a tripod, a 
three-purpose assembly consisting of 
adjustable extension rods holds a cam- 
era-lens sunshade, serves as a filter 
holder, and may be used for making 
movie titles. Shown below coupled to a 
movie camera, the device is available 
for other types of cameras as well. 


Magnifier Leaves Hands Free 


MAGNIFYING lenses set in a pair of roomy gog- 
gles that can be worn even over a pair of ordinary 
eyeglasses are now available for amateur photog- 
raphers, to show when an image is in sharp focus 
during the making of enlargements. Leaving both 
hands free, the binocular unit is also useful for 
examining negatives, and for other darkroom ac- 
tivities. A headband holds it in place. 


Vaporizer Protects Dried Film 


WOULD you like to be able to preserve your developed and 
dried films from damage by scratches, finger marks, and 
liquids? With the apparatus shown at the left and two chem- 
icals furnished with it, you can, according to the manufac- 
turer. Consisting of film spools and a tank equipped with an 
electric heater and a special cap, the device vaporizes the two 
chemicals in the presence of the films to give them a protec- 
tive finish said to be practically damageproof. In addition, the 
protective treatment  safe- 
guards the films against ex- 
tremes of temperature. The 
vaporizing tank can be plugged 
into any household electric out- 
let. It is heated for ten min- 
utes before inserting the film. 
A small quantity of one chemi- 
cal is then placed in the top, as 
shown at the far left. Later 
the second chemical is added. 
The treatment takes about an 
hour to complete. 


Chemicals placed in the 
vaporizer protect the 
film surface from damage. 
Right, a pilot light tells 
if the heating unit is on 
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There is just one true statement in each of the numbered paragraphs below. Try to pick it out. 
Keep a record of your choices by the corresponding letters, and check your results on page 232 


Perpetual-motion machines won’t work, 
because of (a) the rotation of the earth 
(b) friction (c) air pressure (d) cosmic rays. 


ovo household gas meter registers the 
amount you use in (a) pounds (b) gallons 
(c) cubic feet (d) calories (e) kilowatt hours. 


3 Cocobolo is («) a handsome dark wood 
used by cabinetmakers (b) a beverage (c) 
a Canal Zone naval base (d) the Mexican 
word for “cockroach.” 


After a series of transformations, radium 
finally turns into (a) gold (b/ carbon (c) 
amber (d) lead. 


5 Solenoids will attract (a) flies (b) light- 
ning (c) songbirds (d) iron (e) customers. 


6 An autoclave is (a) a procession of motor 
cars at a public ceremony (b) a vessel 
for subjecting chemicals to elevated heat and 
pressure (c) an early form of player piano. 


More than two thirds of the earth’s sur- 
face is covered with (a) land (b) water 
fc) ice. 


8 The twin bright stars in the constellation 
of Gemini are called (a) Scylla and 
Charybdis (b) Castor and Pollux (c) Damon 
and Pythias (d) Corsica arid Tunisia. 


9 Important light was shed on the ancestry 

of the human race by the discovery of the 

(a) Siamese twins (b) Cardiff giant (c) Gib- 

son girl (d) Piltdown man. 

10 Glass knobs on telegraph poles serve as 
(a) spark gaps (b) lightning arresters 

(c) insulators (d) turnbuckles. 
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Valence is a term used in (a) physics 
(b) chemistry (c) interior decorating. 


12 You could measure small quantities of 

liquids accurately with a (a) lorgnette 

(b) burette (c/ soubrette (d) barbette. 

13 A compound rest is (a) the tool car- 
riage of an engine lathe (b) a mark 

used in music (c) a mounting for an equa- 


torial telescope. 

14 Motions of molecules cease at (a) night 
(b) altitudes above 10,000 feet (c) 

absolute zero (d) the equator. 

1 5 Under water, submarines are driven by 
(a) electric motors /b/) Diesel engines 

(c) steam turbines (d) heavy-duty clock- 


work. 
16 Asbestos is (a) an animal product (b) 
a vegetable product (c) a mineral 


product. 
17 Tiny organisms floating in the sea are 
known collectively as (a) flotsam (b) 
plankton (c) ectoplasm (d) Oceania. 
When ice forms on airplane wings, it 


18 endangers aviators by (a) freezing the 
gasoline in the wing tanks /b) creating radio 
static (c) changing the curvature of the wings. 


9 The longest side of a right triangle is 
called the (a) abscissa (b) hypotenuse 
(c) perimeter (d) salient. 


20 Canal rays are (a) markings observed 
on the planet Mars (b) beams of posi- 
tive ions produced in vacuum tubes (c) large 
skatelike fish hunted in Venice, Italy. 


EARN A DOLLAR 


by sending us a question lively and inter- 
esting enough for use on this page! Sub- 
mit as many entries as you like; each 


one accepted will be paid for at the $1 
rate. No contributions will be returned. 
Address the Question Bee Editor, Pop- 
ULAR SCIENCE MONTHLY, 353 Fourth Ave- 
nue, New York City. 
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Un-Natural History <2... 
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Tuereisa Sy 
SPRING ON THE HIGHEST 
POINT IN THE UNITED STATES 
EAST OF THE ROCKIES — § 


\ 
Pwo 


TIGERS, LIONS, AND ALL | 
HARNEY PEAK, \ Ore MENEERS OF = ca 
in SoutH DAKOTA, AMILY HAVE FIVE TOES Of 


, J THE FOREFEET, AND ONLY 
ELEVATION 1282 REET FOUR ON THE HIND FEET/ 


THE 

TAILOR BIRD 
OF INDIA 
AND THE INDIAN 
ARCHIPELAGO 
ACTUALLY STITCHES 
LEAVES TOGETHER 
TO FORM ITS NESTS 
ITS BILL IS THE NEEDLE, 
AND VEGETABLE FIBERS 
SERVE AS THREADS 


Brazit ATTAIN 
A LENGTH OF NINE 
INCHES, THEIR EGGS 
ARE SAID TO BE AS 
LARGE AS ONIONS! 


Oniy T 


DOMESTIC 
SHEEP Grow 
woo! 
WILD SHEEP 
GROW HAIRS 


yo aeireeee 


is THE DITTANY,A 
COMMON HERB OF 
SOUTHERN Europe ? 
IT EXHALES A VOLATILE 
GAS WHICH EXPLODES 
WITH A FLASH WHEN \) 
IGNITED 


A NATURAL GAS PLANT 
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JUICE STRAINER 
Built into a new ex- 
tractor, a mechani- 
cal strainer oscil- 
lates back and forth 
to force the juice 
through openings 


BOILED EGGS without shells are produced by 
this novel device. Raw eggs are broken into four 
metal cups, which are closed and lowered into 
a water container that is heated electrically 


COCKEYED GLASSES. It's lots of 
fun to serve drinks at parties in 
these glasses with crazy stems 


TEAPOT DRIP CATCHER. The 
sponge-rubber bib below keeps tea 
from dripping and holds the lid on 


HOME DOUGHNUT FACTORY. With this electrically 
operated cooker, doughnuts can be made at home just as 
they ‘are’ in. commercial: machines. Temperatura ofMaeite 
thermostatically controlled. A dough molder is included 


128 POPULAR SCIENCE 


BOTTLE JACKET 
Bottled beveragesare 
kept cold in a felt- 
lined fabric jacket 
fitted with a slide 
fastener. It also pro- 
tects the table cover 


CREAM-SEPARATOR MILK BOTTLE. By in- 
serting a special valve in the enlarged neck of 
this milk bottle, the user can pour off the cream 


GRAPE JUICE is 
easily obtained from 
fresh grapes by put- 
ting then in the re- 
ceptacle at the left, 
and crushing them 


GEARSHIFT STOVE. By moving a 
lever at the side of the new range 
at the right, a housewife can slide 
the oven racks out of the door to 
remove or examine the food safely 


SAFETY TEAKETTLE. When the 
water level in this electric tea- 
kettle becomes dangerously low, it 
tilts backward and disconnects itself 
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"What the dickens are you up to?" Joe Clark wanted to know. "I thought 
you were an automobile mechanic—not a ‘bugologist,’ or something.” 


Gus Looks for Trouble 


OE CLARK, hustling out of the 

office of the Model Garage into 

the shop where Gus Wilson is boss, 

stopped dead in his tracks and 
stared at his partner in surprise. 

His surprise was justified. Gus seemed to 
be engaged in scientific research. He was 
hunched over his workbench, on which lay an 
engine head. His right eye apparently was 
glued to the eyepiece of a microscope, its base 
and mirror removed, which he held with its 
stage on the engine head. His other hand 
gripped a flaming blowtorch. First he’d play 
the torch’s flame on a few inches of the 
surface of the head; then he’d examine the 
same section carefully through the micro- 
scope. As Joe watched him, he carefully re- 
examined one of the exhaust-valve seats, let 
out a grunt of satisfaction, and looked up. 

“What the dickens are you up to?” Joe 
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wanted to know. “I thought that you were 
an automobile mechanic—not a ‘bugologist,’ 
or something. Why the highbrow apparatus?” 

Gus grinned at his partner. “Trouble comes 
in funny places,” he said, ‘and sometimes you 
have to turn sleuth and track it down. That’s 
what I’ve been doing for the last three hours 
—tracking down trouble. I just found it. 
Come over here; take a look.” 

He handed Joe the microscope, and indi- 
cated the valve seat. “‘What do you see?” he 
asked. 

Joe squinted through the brass cylinder, 
and said that he didn’t see anything unusual. 

“All right,” Gus said. “Now wait a min- 
ute.” He heated the valve seat with the torch 
flame. ‘Take another look. Now what do 
you see?” 

Again Joe squinted through the microscope. 
“Why,” he said after a moment, “‘there’s a 
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small crack, right on the angle of the valve 
seat. Funny I didn’t see it the first time.” 

“No, it isn’t,” Gus contradicted him. ‘“‘Heat- 
ing the metal makes the crack expand enough 
for you to see it with the microscope. As a 
matter of fact, it makes the crack expand 
enough for water to pass through it from the 
water jacket. As soon as the metal starts to 
cool, it contracts enough to close the crack.” 

“That’s a new one on me,” Joe said. 

“It was a new one on me, too,” Gus admit- 
ted. “Young Dick Coleman—you know him, 
Henry Coleman’s boy, the one who goes to 
engineering college—came in this morning 
with a used roadster he’d bought cheap and 
partly on time up in Boston. The dealer he 
got it from must be a real honest guy. He 
told the kid that the radiator wouldn’t hold 
water for long. He admitted that he’d tried 
unsuccessfully to find the leak, and told Dick 
that if he could locate it and fix it up, he could 
take what the job cost him off his monthly 
payments. 

“Well, Dick’s a clever kid with cars, and he 
thought that finding the trouble would be easy 
enough, and that maybe fixing it wouldn’t be 
much more difficult. 

“He drove the job down from Boston, and 
had to stop and put water in the radiator 
every forty or fifty miles. When he got home, 
he swore that he’d spend his whole vacation, 
if he had to, trying to find that mysterious 
leak. There was no trace of water in the 
crankcase oil pan. He put air pressure on the 
radiator, but couldn’t find any sign of a leak. 
The gasket on the engine head was good as 
new. 

“So he went to work on the engine itself. 
He took off the head, washed it with gasoline, 
and went over it carefully for cracks. Then 
he put it in a tub of water, boiled it to remove 
every last trace of grease and oil, and went 
over it again. Still no cracks. He examined 
the block, inch by inch. Still nothing doing in 
the leak line! 

“Apparently there was no leak—but the 
water was going somewhere. Naturally 
enough, young Dick was up a tall tree. So he 
towed the job around here to the shop, and 
asked me to take a look 
at it. 

“I know Dick well enough 
to know that anything he 
does on a car he does care- 
fully. But I thought that 
somewhere in the engine 
head there must be a crack 
so small that he hadn’t seen 
it—maybe so small that I 
wouldn’t see it, either. So 
I sent him around to borrow 
one of Doc Marvin’s mi- 
croscopes—this fifty-power 
glass that I have here. 
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Even If It Takes One of 
Those Microscopes That 
the “Bugologists” Use, 
the Model Garage’s Boss 
Finds Hidden Car Troubles 


BY MARTIN BUNN 


“When Dick came back with the micro- 
scope, I took off its base and mirror, leaving 
the stage in place so I could brace it against 
something solid, and went over every inch of 
that engine head with it. But I couldn’t find 
any indication of even the smallest crack. 
And then J was up a tree! 

“While I was smoking a pipe and thinking 
the puzzle over, I remembered something 
that Dick had told me—that the radiator 
didn’t lose any water while the car was stand- 
ing in the garage. That gave me an idea—that 
maybe a crack opened somewhere and let the 
water leak out only when the engine got hot. 
So I started heating a few inches of the head’s 
surface with the blowtorch, and then examin- 
ing it through the microscope before the 
metal had time to cool off. At last I found 
the crack I showed you.” 

“Good work, Sleuth!” Joe applauded. “But 
what’s the answer for Dick?” 

“There’s only one answer for Dick,” Gus 
said. ““A new engine head. He will be able to 
take what it costs him off the balance that 
he owes, and when he gets it, he’ll have a car 
that will do him all right for the rest of his 
time in college.” 

“Here’s another detective job for you, Gus!” 
Joe Clark called from the office door a couple 
of hours later. “Mrs. Miller is on the phone, 
and she says that her car is acting in such a 
funny way! She wants to know if you can 
fix it for her right now.” 

“Oh, gosh!” Gus groaned. “That woman! 
All right, tell her to bring it over.” 

Mrs. Miller drove into the shop less than 
ten minutes later, and began to talk before 
she was halfway out of her sedan. 

“Oh, Mr. Wilson,” she gushed, “my car is 
acting in a way that is just too, too mysteri- 
ous! I’m sure that there must be something 
dreadful the matter with it. But no matter 
how bad it is, I know that you'll be able to 
fix it for me so that I can get over to Pleasant- 
ville in time for Mrs. Bunker’s tea. I always 
say to Mr. Miller: ‘Henry, I think that Mr. 
Wilson is just too, too marvelous with ma- 
chinery!’ Why, only the...” 

Gus managed to edge a few words into the 
torrent of Mrs. Miller’s 
flood-stage conversation. 
“Now, this mysterious trou- 
ble...” he suggested gently. 

“Oh, yes—the trouble,” 
she said. “Really, it’s too 
queer for words! The car 
runs perfectly until I get 
up to twenty-five miles an 
hour. Exactly twenty-five 
miles an hour! Then the 
motor stops, and the car 
slows down. And then the 
motor starts again, and runs 
all right until I again get 
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up to twenty-five. Now, Mr. Wilson, what in 
the world do you think is the matter?” 

“Perhaps we'd better take a little ride 
down the road,” Gus suggested. “You drive, 
please.” 


Gus put down the hood, and got back into 
the car. “I'll have to ask you to take me for 
another little ride, Mrs. Miller,” he told her. 
“Yes, I realize that you are in a hurry, but 

I have to find the trouble 


Mrs. Miller succeeded in 
backing her car out of the 
shop without hitting any- 
thing, and headed down the 
road. Gus kept his eyes 
fixed on the needle of the 
speedometer. It climbed 
up to twenty-three—twen- 
ty-four—twenty-five— 

The instant the needle 
reached the twenty-five 
mark, the engine quit as if 
some one had turned off 
the ignition! The car 
slowed down. Then, as 
suddenly as it had stopped 
pulling, the engine caught 
hold again, and ran 
smoothly. 

“There!’’ Mrs. Miller 
said, triumphantly. “Didn't 


GUS SAYS: 


Most people do a lot of 
long-distance driving during 
the summer. That's fine for 
everybody, but what's the 
fun of tiring yourself out by 
trying to turn a nice two-day 
trip into a one-day race? 
Stop before you're tired, and 
rest. Then go on next day. 
You'll drive better and have 
a much safer trip. 


before I can fix it!” 

Again, Mrs. Miller 
backed the car out of the 
shop. When they were on 
the road Gus crouched 
forward, with his head 
half under the cowl. As 
the car’s speed increased, 
he saw the speedometer 
cable move very slowly 
over toward the bare spot 
in the insulation of the 
dash wire. ‘Faster, please,” 
he said. “Up to twenty- 
five.” 

As he felt the car’s 
speed increase, he saw the 
cable move still closer 
to the worn insulation. 
Suddenly there was a flash, 
and the engine quit. As 


I tell you!” 

“You did!” Gus admitted. “Now, if you'll 
drive back to the shop, I'll try to find the 
trouble.” 

Back in the shop, with Mrs. Miller fidget- 
ing about being late for her tea date and 
keeping up her ceaseless flow of chatter, Gus 
carefully checked the car’s wiring system. 
Everything seemed to be in the best of 
condition. 

He was pretty well stumped, and Mrs. 
Miller was getting badly in his hair. Sudden- 
ly, he had a hunch. That speedometer—and 
the engine always stopping just when the 
speedometer needle reached the twenty-five- 
mile mark on the dial. The speedometer must 
be the key to the mystery of the engine’s 
unusual behavior! 

Lifting the hood, he carefully traced the 
speedometer cable to and through the cowl, 
and to the dashboard. He noticed that there was 
a sharp bend in the cable just after it passed 
through the cowl, and that not more than 
an eighth of an inch from that bend there 
was a small spot where the insulation of the 
“hot” dash wire had been worn through. 


He had to stop for water 
every forty or fifty miles 
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the car slowed down, the 
cable began to move back toward its original 
position. Then there was another spark, and 
the engine began to fire evenly again. 

Gus withdrew his head from under the 
cowl, straightened up, and laughed as he 
looked at Mrs. Miller. “That one had me 
stopped for a while,” he said. “Stopped dead! 
Don’t bother driving me into the shop. I 
can take this bug out in half a minute, and 
you'll be in plenty of time for your tea 
party.” 

“You’re so wonderful with automobiles, 
Mr. Wilson!” Mrs. Miller enthused. “But do 
tell me just what is the trouble that it took 
you so long to find, and that you will be able 
to fix so quickly.” 

Gus groaned—mentally. ‘‘Well,” he started 
to explain, “you know, of course, how a 
speedometer works. The cable...” 

“Oh, yes—the speedometer!” Mrs. Miller 
was bright, if vague. “Yes, I know about 


that—it tells you how fast you’re going.” 
“Yes,” Gus said. “Yes. Well, the cable has 

—do you know, Mrs. Miller, I think it would 

be better if I fixed (Continued on page 230) 
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Jp Thi lostte... SMV MAKING + SHOP SHORT CUTS 
e MODEL OF THE NEW “MAURETANIA” » PHOTO HINTS 


THE NEW TRANSATLANTIC LINER 


La 
-~ 


The model is 7%” 
long but could be 
made bigger. This 
new liner is the 
largest to make her 
maiden trip in 1939 


A Miniature Model 
Designed Especially 
for the POPULAR SCIENCE 
MODEL-of-the-MONTH CLUB 
By 
THEODORE 
GOMMI 


aquretania 


(NOT TO SCALE) 


WINDOW STRIP DETAIL 


ATTACH 
SOLID EDGE 
TOG 


S THIS issue goes to press, the new 
Cunarder Mauretania, the largest 
ship to be completed in 1939, is 
running her speed trials preparatory 

to entry in the transatlantic service. Her 
name, needless to say, is already famous in 
the annals of ocean steamships for the ex- 
traordinary performances of the first Maure- 
tania, which held the blue ribbon for more 
than twenty years. Looking at the beautiful 
lines of the new ship and re- 
membering all the progress 
in shipbuilding since her 
predecessor was launched, 
one feels that the new Mau- 
retania will carry her fa- 
mous name with honor and 
maintain the high prestige 
of the Cunard Line on the 
Atlantic. 

We are indebted to the 
Naval Architects Depart- 
ment of Cunard-White Star, 
Ltd., for the plans of the 
ship on which our model is 
based. The scale is 1” equals 
100’ as in previous -models 
of this series; however, a 
larger model may be made 
by doubling all the dimen- 
sions given. The drawings 
below are full size and show 
how the model is built up 
by our usual method of 
using thin wooden layers. 
The various small details 


UML 
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are indicated on the drawings and also shown 
clearly in the photographs. 

If a full hull model is desired, A and B 
can be one piece of wood; and, in fact, any- 
one adept at carving can shape the entire 
hull up to F out of one block. The super- 
structure is easily assembled after cutting all 
wood and paper to the shapes shown in the 
plan. The layers that do not come out to the 
side of the ship are represented by shading 


A close-up showing bridge, forward funnel, lifeboats, and window strip 
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in the side elevation. These are set in 3/16”. 

The beginner may omit the suspended life- 
boats and the window strip, if he finds the 
task too tedious, without seriously affecting 


LIST OF MATERIALS 


WHITE PINE, BASSWOOD, OR BALSA 
No. 


. . L. 
2 % 1 8 A and C 
1 % 1 8 DandG 
4 116 1 8 FE, LN,0,Q,R, 
ViW,Y,Z 
3 1/32 1 8 B % H, J, K, L, S, 
1 5/16 % 8 "  Lifeboats 
MISCELLANEOUS 


2 pe. thin, stiff card or Bristol board 
1” by 8” for P, M, all X items, window 
strip, and rudder. 

2 thin needles 1%” long for masts. 

4 small pins (14”) for posts. 

2 small pins (*%%”) for screws (propellers). 

Thin, stiff wire for booms, davits, etc. 

2 pe. aluminum tubing 5/16” round by 

” long for funnels. 

No. 100 black cotton thread and No. 100 
white cotton thread. 

Black, white, brown, and red paint. 


Note: All dimensions are give in inches. Piece A 
and the rudder and screws are not required for 
a water line model, The width of 1” is nominal; 
actually the width of the model is 15/16”, but the 
reduction in size will taken care of by the 
sandpapering necessary to shape the hull and 
superstructure. 


Mosques and Mirror Lakes 
Decorate These Book Ends 


IN THESE unusual book ends a small mirror 
forms a clear pool in the foreground and gives 
a sparkling reflection of the white mosque sil- 
houetted against a dark, star-studded sky. Cut 
the two bases and the two rounded blocks'from 
1” wood. Jig-saw the two mosque shapes from 
%" wood and glue them to the end blocks. 

Cut two pieces of mirror glass 14” shorter 
and 4” narrower than the bases, and make a 
tiny frame to fasten to the base around each 
mirror. Assemble the book ends with glue 
and slender brads. Undercutting the bases 
and filling the hollows with melted lead will 
give extra weight to the book ends for hold- 
ing extra heavy books. 

Enamel the sky midnight blue with white 
stars, the mosque white with tan windows 
and lines and a tan door, the trees dark 
green, and all the other surfaces of the book 
ends silvery gray.— HAZEL F. SHOWALTER. 
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the appearance of the model. In that case 
all the lifeboats should be attached directly 
to deck P. 

The funnels are cut from aluminum tubing 
which has been pressed to the desired oval 
shape. The masts, derrick booms, posts, and 
similar parts should all be painted before 
assembly, then inserted into drilled holes. 

The underwater portion of the hull is 
painted bright red. The hull from C to F is 
dull black. The hull above F and the entire 
superstructure is painted flat white. The 
masts, derrick booms, and hatch covers are 
a light brown, while the posts are white. The 
funnels are bright red with black tops. The 
two thin stripes on the funnels are best 
shown by loops of No. 100 black cotton 
thread. Since these stripes are a beading in 
the prototype, there is no objection to the 
raised thread. 

If the window strip is used, piece G should 
be slightly narrower than F and P to allow 
for the thickness of the paper. The “teeth” 
of the strip should just touch the underside 
edge of P. In making the davits, allow suf- 
ficient length of wire so that the ends can be 
inserted in holes drilled in G after passing 
through P. The shape of the davits is shown 
in the cross section marked No, 2. Insert the 
davits before fastening the window strip. The 
boats are then attached to the davits with 
drops of glue. A very fine (No. 80) drill is 
indispensable for this work. 


A mirror is set in the 
base of each book end 
to reflect the mosque 
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STURDILY BUILT 


End Table 


OF MODERN DESIGN 


ADE of red gumwood, this modern end 

table solves the problem of where to 
put magazines, books, a small radio set, 
smoking accessories, and other knickknacks. 
It was made of 12” wide boards and is 35” 
long, but the dimensions should be adapted 
to suit the chair beside which it is to stand. 


Reviving an Old Cedar Chest 


CEDAR chests that have lost most of their 
characteristic aroma can be revived by ap- 
plying a few drops of oil of cedar to the in- 
terior surfaces and 
rubbing them in well 
with a soft cloth. 
Close the chest for a 
short time before put- 
ting in any clothes so 
that the wood will 
have a chance to ab- 
sorb all the oil. This 
treatment can be re- 
newed from time to 
time as necessary, but 
don’t overload the 
wood with the oil or 
it might stain the 
clothes.—R. D. M. 
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This handy end table consists merely of four wide 
boards, two narrow rear uprights, two round front 
posts, two long round feet, and a back of plywood 


The construction is of the simplest variety. 
The joints between the top and the end pieces 
are doweled, and the middle and bottom 
shelves are fastened with screws. The ply- 
wood backing is bradded into rabbets. The 
two round supports are 114” in diameter and 
doweled top and bottom. The feet are pieces 
of the same stock, slightly flattened length- 
wise, and screwed under the bottom shelf 
of the table——GEORGE BE. BASICH. 


Rubber-Padded Lawn Mower 


A PIECE of discarded garden hose attached 
to the cross brace of your lawn mower will 
help protect young trees and shrubs from 
being injured. The hose should be cut some- 
what longer than the width of the mower. 
Run a dowel inside to form a backing, and 
use a sharp knife or hack saw to sever the 
hose spirally. After removing the dowel, put 
the hose over the brace and bind both ends. 
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Wire Clips Adjust Venetian Blinds 


—-. 


—— — With wire clips bent as shown 


] 
a (sae ; below and applied as at the 
fi 
A 


left, a Venetian blind can be 
adjusted so any part remains 
open while the rest is closed 


WIDTH "A" FOR 
2" SLA 1%" 
194" SLA’ 
136" SLAT. 


VEN with the latest refinements, Vene- 

tian blinds are not completely adapt- 
able to every need for light and ventila- 
tion. However, by making a set of wire 
clips as shown from a wire clothes hanger, 
any blind may be adjusted so as to have 
any part of the top or bottom open for 
ventilation while the remainder of the 
blind is closed to exclude the dazzling sun- 
light.—DOoN R. FOSLER. 


Base for Mounting a Transfer File 


WHEN a so-called 
“transfer file’ has to 
be used in place of a 
regular filing cabinet 
in order to save ex- 
pense, it pays to make 
a wooden base of the 
type illustrated. The 
size of the base will 
depend upon dimen- 
sions A, B, and C of 
the transfer file. 

Mounted in this 
way, the file will be 
found adequate for 
use in the home or a 
small shop, or in a 
temporary office, such 
as on a construction 
job. Four of the 
drawer units can be 
stacked, one on top of 
the other, like a reg- 
ular filing cabinet. 
GEORGE M. CLARK. 


Making Nail Set 
in an Emergency 


IN AN emergency a nail 
set can be made in a few 
minutes from a tenpenny 
or other large nail. Cut 
off the point with hack 
saw or grinding wheel, 
clamp the nail in the vise, 
indent the end by tapping 
it with a center punch, 
LF and taper or bevel the end 

Base for holding one on the grinding wheel as 
or more transfer files shown.—ALBERT W. STEIN. 


CABINET 
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Steel Wool and Furnace Cement 
Repair Cracked Castings 


ANY large cracks and breaks in cast-iron furnaces 
and stoves can be repaired by using coarse steel 
wool in combination with furnace cement. The cracks 
or opening are stuffed with the steel wool, then the 
furnace cement is worked in thoroughly. The steel wool 
will even hold a broken part in place while the cement 
is being applied; furthermore, should the cement shrink 
and crack at any time, the strands of steel will retain 
it in position and prevent the broken piece from falling 
out. Steel wool makes an excellent foundation for iron 
cement, asbestos cement, stove cement, or any other 
semiplastic material while being applied and drying. 
This expedient is particularly valuable for patching up 
old stoves and furnaces that have gaping holes caused by 
rust and breakage.—IRVING H. HEGEMAN. 


Strong Cotter-Pin Puller 


EVEN large and stubborn cotter keys cannot re- 
sist the persuasion of the unusually powerful puller 
illustrated. It should be made from a good grade 
of tool steel. The lever is bent as indicated, and a 
slot is made in it through which the adjustable 
screw hook is inserted. 
In use, the hook is en- 
tered in the eye of the 
cotter and the thumb 
nut screwed up until 
suitable leverage may 
be obtained. As the cot- 
ter is pulled, the nut is 
screwed up more to 
give better leverage — 
CHARLES H. WILLEY. 


Very Small Nails Started 
with Aid of Bobby Pin 


WHEN very small finishing nails or brads have 
to be started in hardwood, one’s thumb and finger 
are often in the way of the hammer, yet it is quite 
difficult to press the points far enough into the 
wood to make the brads 
stay in place until they 
can be given the first tap. 
In such cases, a common 


Shingles Quickly Cut 
to Fit Under Gable 


IF A NUMBER of wood shingles have 


bobby pin may be used as 
a holder. It will grip the 
nails more securely than 
a pair of tweezers, and 
with it the smallest brad 
can be placed exactly 
where needed. The brad 
is gripped near the open 
end of the bobby pin. 
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illustrated above. 
placed against this simple jig and the 
unwanted ends are then merely cut off 


to be cut at an angle—as, for example, to 


fit under the gable end of a roof—time 


can be saved by nailing a strip of lath 
or a board on the end of the bench as 
The shingles are 


square with the edge of the bench as 


required.—N. W. 
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HOULD your garage hap- 
pen to be of the flat-topped 
variety, you can convert 
the roof at moderate ex- 
pense into an attractive sun 
deck. It will give you a com- 
fortable and comparatively pri- 
vate place to lounge in, and you 
won't have to stir a stone’s 
throw from your own home to 
enjoy it. 

Possibly the roofing already 
on the garage will bear walking 
upon, but if there is any doubt, 
cover it with 20-oz. canvas. A 
new garage can, of course, have 
its roof constructed for this 
purpose. One good method is to 
tack a layer or two of building 
felt over the roof sheathing 
boards and mop the surface 
with hot tar or asphalt, and 
upon this lay the best grade of 
65- or 75-lb. roll roofing. It is 
assumed that the roof is well 
supported below so that there 
will be no sagging to cause a 
depression in the middle that 
will catch and hold rain water. 

If you are inclined to go to 
the extra expense, a dark brown 
linoleum over the roofing will 
be attractive, especially if inlaid 
with a “compass card” design 
~ Roofing or if such a design is painted 
over it in bright colors. 

The frames for the canvas 
windbreak shown in the accom- 
panying illustrations are of 
wood, but galvanized iron pipe 
can be used instead, although 
somewhat more expensive. The 
wooden uprights, which are an- 


yt a Q By HI SIBLEY 
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VENETIAN BLINDS ON 
A 65-LB. BEST GRADE 
FLAT IRON BRACKETS geet | eat ROOFING 
aes LAID ON HOT 
as i ASPHALT MOPPED 
4 eee OVER FELT 


i 


ROLL ROOFING Bi f 
FELT y 
SHEATHING 


chored with two galvanized angle brackets each, should be 
carried up as high as you require for privacy. Ropes 
threaded through holes in the posts serve as railings in case 
the canvas is taken down. At the bottom the canvas is 
laced to screw eyes in the floor, and over screw heads or 
hooks along the top rail. 

Illumination is provided by one or two standard flood- 
light hoods such as are used in HARNESS 
gardens, and at the entrance a 
bulb is wired in a bosun’s or oth- 
er suitable lantern. A ship’s bell 
carries out the marine motif. 

Access to the sun deck is by a 
ship’s ladder with rope rails. This 
can easily be arranged for pull- 
ing up at night or removing en- 
tirely when the family is away. 

This deck is not only a pleasant 
retreat on a lazy afternoon, but 
it can be used at night as a sleep- '4xe 
ing place. It is especially useful 
when there are emergency guests. 
Two or three sun couches, built 
as illustrated, can be used day or SAGALV. PIPE 
night. Each is merely a wooden AND TEE 
frame laced with rope to support 
a pad or mattress. An iron frame 
at one end supports a sunshade. 


Double garage with well-furnished sun deck. The 
original was built for Mrs. Margaret Cope and 
Miss C. C. Ray and is on Balboa Island, Calif. 
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Framework support- 
ing the canvas wind- 
break. The ropes 
serve as railings in 
case the canvas has 
to be taken down 


How the ladder is 
constructed, It can 
be arranged to pull 
up at night if the 
marine deck is used 
as sleeping quarters 
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Illuminated 


SIGNS 


ADD SPARKLE TOA 


Model Railway 
Layout 


INIATURE neon and 
flashing signs can be 
easily made up and in- 


cluded as a part of the scenic 
effect of your model railroad 
system. They add much to the 
realism of factory or commer- 
cial buildings, especially when 
illuminated at night. 

In the popular type of flasher 
sign, the miniature light bulbs 
are actually pinholes made in 
the sign and illuminated with two or three 
small light bulbs placed in a tin reflector at 
the back. It may be necessary to back the 


Light glowing through colored celluloid gives a neon-sign effect 


[ 


Factory and business 
buildings along the 
right-of-way require 
signs to make them 
look really natural 


Behind the sign, two 
or three small bulbs 
flash on and off and 
light up the pinholes 


sign with cardboard so that no light will be 
seen except through the pinholes. Tissue pa- 
per should be placed between the bulbs and 
the sign to produce an even 
diffusion of light. Install a 
flasher button of the type used 
for Christmas tree lights. 

The neon sign is just as sim- 
ply prepared and is perhaps 
even more decorative. Colored 
celluloid, the full size of the 
sign, is painted with flat wall 
paint of any desired color. Be- 
fore the paint is completely 
dry, the letters are traced on 
the sign and the paint scraped 
away, permitting the light to 
shine through the colored cel- 
luloid. Like the other sign, it is 
backed with a bright tin reflec- 
tor containing small light 
bulbs.—J. W. CLEMENT. 


Water Glass Imitates Ripples on Painted Lake 


IF you have a model railroad layout or any 
other type of miniature scene that has a 
painted lake, waves can be imitated by brush- 
ing a solution of silicate of soda (water glass) 
on the painted surface. Being a water-soluble 
substance, the silicate of soda will tend to 
creep on the painted surface and roll up into 
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tiny waves. The thinner the solution, the 
smaller will be the ripples produced. In about 
two weeks’ time you will notice a white crys- 
tallization around the edge of each ripple. 
Use a stiff brush to remove the excess crys- 
tallization, leaving a faint frosty edge similar 
to that produced by real waves.—C. V. 
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os : | 
RACKET! | STREAMLINE | 
BRACKET! | FROM HOLE 


DOWNTO 


TIP 


DRILL FOR 
1/4" DOWEL 


Streamline Leeboards 
HELP WIN CANOE CHAMPIONSHIP 


the so-called “floating” rig de- 
scribed in a previous issue 
(P.S.M., Sept. ’38, p. 58) enabled 
Herb Perlmutter, of City Island, N. Y., 
to win the Atlantic Coast class “B” 


Susie leeboards combined with 


Sailcanoe Championship last year. He yi SS MAINSATLS 
took seven of the eight races in which pugrBe PARALLEL 800M /; ( 
he finished and came in second in the / 
other. The leeboards, being long and | 
narrow, add considerable speed, be- Side and edge views of the leeboards and a ie): | 
sides allowing the canoe to point bet- diagram to show importance of setting them g 
ter into the wind and come about parallel to the keel. Below, full racing rig | 
easier. 

Two pieces of straight-grained mahogany Se eee ae 
%" by 10” by 5’ 4” and two pieces of oak = : be 
%" by %" by 18” are needed. The mahogany 3 


is tapered and rounded, both in thickness and 
width, to the dimensions shown. The edges 
are rounded from the top down to a stream- 
line starting where the bracket hole is drilled, 
and the streamlining is continued down to 
the tip. The oak piece is doweled with wa- 
terproof glue to each leeboard, and rounded 
to form handles for lifting the leeboards. The 
whole assembly, particularly below the wa- 
terline, must be varnished as smoothly as 
possible. A hole is drilled in each board for 
the bracket bolt, and a washer is screwed to 
each side of the hole in both boards. 

For the utmost efficiency from these or any 
leeboards, attach them to the canoe ashore. 
Make sure that the brackets are not twisted 
and that each leeboard is exactly parallel to 
the keel.— WALTER GOTTLIEB. 
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Cabine 


SAVES STEPS 
IN KITCHEN 


When the cabinet is not re- 
quired for other purposes, it 
fits in the space generally 
found under the kitchen sink 


N A KITCHEN that is short of cup- 
board room, this little cabinet will 
be found useful. It may be rolled 
around where needed and finally 
pushed out of the way in that waste 
space generally found under the kitch- 
en sink. Besides being a cupboard, it 
serves as a seat and as a place for 
stacking dishes at meal times. 
General cabinet construction is fol- 
lowed. The drawing calls for a top 
54” thick, but with the linoleum glued 
on, it will be 4” thick and will then 


The cabinet can be 
rolled out to serve 
as a seat and it 
is equally conven- 
ient for stacking 
dishes after meals 


By fit snugly in the metal edging, which 
E.c may be purchased. Special metal 

= . strips with adjustable brackets for the 
HANLEY shelf may be obtained in most hard- 
ware stores; otherwise one may fasten 

e a permanent cleat across the end of 
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the cabinet, in which case a good 
height for the shelf is about 1044” 
above the bottom of the cabinet. 

If the top is to be fastened with the 
ten cleats indicated in the drawings, 
cut slots in the top rails before the 
assembly of parts is under way. 
One may obtain metal cleats at the 
hardware store to fasten the top if 
desired. Recesses can be cut out of 
the door stiles for the full thickness 
of the hinge. 

If the cabinet is to be painted, lac- 
quered, or enameled, there will be 
no harm in pinning the tenons of the 
rails in the legs with finishing nails 
after the glue has set. Such nail 
holes will have to be puttied after 

the priming coat. Likewise, a nail 
here and there through the bottom 
rails into the bottom of the cabinet 
will add extra support and strength. 

After the linoleum is glued to the 
top, it should be clamped between 
boards overnight to insure a flat top. 
A set of trip catches will be neces- 
sary at the bottom of each door, and 
a set of hooks should be set in the 
doors for hanging the dish pan and 
drying rack. Details may be varied 
to suit individual requirements. 


= LIST OF MATERIALS 
it Description No. T, W. L 


1 Legs 

6 Front rails 
13 Rear rails 
pe goad rails 

om cle, 

3 Top cleats ah 
Top 

22 Bottom 

5 Shelf 

19 Door stiles 
a6 Door rails 

8 Back panel (3-ply) 


NYHPRHHE Spt 
a; 
Lard 
& 
rs 
wo 
Ss 
x 


25 Wier con inside end 
? anels : 
NOTE: Any 800d, sound wood may % ae a 


MISCELLANEOUS 


Description 


Door k: 
5 3 nobs 
Pr. Butt hinges, 214” 

3 5 eel edging ae io” aol 

ere Pieces for top cor- 
Tip-neck i 

; peck casters with 2” 
Linoleum, 34” by 15” 

Vertical meta strips and 


Part —No, 


% Es DRILL AND CTSK. 
eC OFHSCREW 
Lele 


CLEATS (jOREQ) 
To a TOP TO RAILS 


FRONT LEGS (2 REQ) 
ONE RIGHT AND ONE LEFT a 
L 

+ 


@ REAR LEGS (2 REQ) 
ONE RIGHT AND ONE LEFT 


30h, 
| eeoeer | 5 EL Auass 
i 
— NOTE: GROOVE TO RECEIVE 
END OF CLEATS *3 AND 2 


TOP AND BOTTOM -END RAILS 


294 — .- 


LINOLEUM GLUED 
TO 


Top 


(SEE ASSEMBLY VIEW FOR GROOVES) 
raahe 
* 


TOP AND BOTTOM -REAR RA/LS (2 REQ) 


28% 
© SHELF (ONE REQ) 


@ 70P Ene REQ) 


Details of the principal parts, each numbered to agree with the assembly drawings and list of materials 
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Truck Driver Builds House 


N ONE of the main highways leading 
into Ware, Mass., stand a two- 
story dwelling and two chicken 
houses. Built by one man in his 

spare time, they might be called monuments 
to ambition. Julian Knapp was earning only 
$15 a week as a truck driver when he decided 
that he wanted to own a farm. His friends 
advised against it. “You won't like farm- 
ing,” they said. ‘You'll be in debt for life, 
and it will be a waste of money.” But he 
refused to be dissuaded. 
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Although he supports his mother and takes 
care of all household expenses, he managed, 
by careful saving, to accumulate $1,000. He 
had never attempted carpentry before; never- 
theless, he decided to build two large hen 
houses on a three-acre plot he had acquired. 
It was hard work, made doubly hard because 
every day he had first to drive a 2%-ton 
truck around the city for eight hours before 
he could take up his hammer and saw. 

With the chicken houses completed, Knapp 
began to plan his home. Innumerable visits 
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| 
| 


$$$ 


in Spare lime 


Guildcrafter’s Feat Is High Spot 
in News from Home Workshop Clubs 


were made to the public library; books were 
borrowed from friends and from the Ware 
Homeworkshop Club, of which he is a mem- 
ber. An architect drew up the plans and 
showed him how to read blueprints. He dug 
the foundation, made his own forms, and 
erected the house with hardly any help. A 
hurricane and flood last year carried away 
part of his lumber and tools and wrecked his 
chicken houses, but even this blow did not 
discourage him. 

Fourteen weeks after he started the foun- 
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dation, he moved in. The out- 
side porches are missing, and, 
indeed, some plastering and 
plumbing still remain to be 
done on the inside, but even 
this work will soon be com- 
pleted. Knapp estimates that 
approximately eighty-five per 
cent was done without any 
outside help. 

Several weeks ago Knapp 
told his experiences before 
the Ware Homeworkshop Club 
and thanked the members 
for their assistance. He ad- 
mitted that the difficulties 
encountered often appalled 
him temporarily, but he al- 
ways managed to surmount 
them. “Now I feel I have 
done a fair job, at least for 
a first effort,” he said. “The 
house is not perfect—it has 
its faults. But if we didn’t 
make mistakes, we would 
have nothing to learn.” 

Members of other clubs af- 
filiated with the National 
Homeworkshop Guild have 
also succeeded in noteworthy 
projects. The Brunswick (Me.) 
Homeworkshop Club recently 
made sixteen pieces of scen- 
ery for the Brunswick High 
School. Programs this spring 
have included demonstrations 
of hard and soft soldering, 
electric wiring, and planing. 

The Ashland (Ohio) Home- 
workshop Club has voted to 
have an exhibit at the hobby 
fair sponsored by the local 
Rotary Club. R. M. Boffen- 
myer demonstrated cane 
weaving recently ... Metal 
spinning and wood turning 
were demonstrated by Paul 
Alford when the Sohio Home- 
workshop Club of Cleveland, 
Ohio, met in the workshop 
of W. P. Gibbons . . . To il- 
lustrate the use of circular 
saw, shaper, and sander, F. C. DeBoe made a 
frame for the charter of the Vicksburg 
(Miss.) Homeworkshop Club . . . The Bison 
Builders Guild of Buffalo, N. Y., hopes to 
have its model railroad layout completed 
within a month ... Demonstrations of de- 
veloping and printing photographs, and on 
gluing and the uses of precision tools and 
hand grinders have been given before the 
Saginaw (Mich.) Homecraft Club. 

Meetings of the Ohio Valley Homecraft 
Guild are held in the various manual training 
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Entries of the Columbus (Ohio) Homecraft Club in the wood- and metal-working section of the Central Ohio 
Hobby Show. Despite the large number of contestants, the club members were able to win seventeen prizes 


shops of schools in Wheeling, W. Va., and 
vicinity so that large groups can be accom- 
modated and so that new members from va- 
rious nearby communities will be attracted. 
The school instructors are always in attend- 
ance, 

Charles Morgan, of the Juniata Home- 
workshop Club, Philadelphia, Pa., won a 
prize for his penknife carving at the Phila- 
delphia Hobby Show. At present, most of 
the members are working on models. 

R. V. Mead was in charge of the exhibit 
held by the Newton (Mass.) Homecrafters 
Club. A. A. Dulac demonstrated wood finish- 
ing at a recent meeting . . . The Preston 
(Ont., Canada) Homecraft Club gave away 
a library table to raise money... “Power 
Within,” a moving picture, was enjoyed by 
the Wilmerding (Pa.) Homeworkshop Guild 
... The Nutley (N. J.) Homeworkshop Guild 
celebrated its first anniversay with a party 
at the home of Robert Ide ... As a gesture 
of friendliness, the South Shore Homework- 
shop Club, Quincy, Mass., sent a telegram to 
the New Bedford Woodcraft Club wishing 
the members success with their exhibit ... 
Cecil Black gave a talk on commercial pho- 
tography at the anniversary meeting of the 
Riverside Homecrafters Guild, Jeffersonville, 
Ind., held at the home of Walter C. Vertreace, 
secretary . . . The Denver (Colo.) Home- 
workshop Club has distributed toy patterns 
to its members so that work can begin at 
once on the Christmas project. 

With the money raised from its annual 
auction of articles made by members, the 
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Jacksonville (Fla.) Homeworkshop Club has 
purchased three orthopedic wheel chairs for 
crippled children at a local hospital and do- 
nated nearly $50 to the Optimist Club for 
work among underprivileged boys. 

Carving plastics was demonstrated to the 
Ware (Mass.) Craftsman Guild by Garven 
F. Williams, who brought two cases of his 
work to the meeting for display. Several 
reels of movies were shown by Stuart D. 
Pike, an engineer at the Quabbin Reservoir. 
John J. Vertic has made a large banner for 
the club. 

The Bushwick Homeworkshop Club, Brook- 
lyn, N. Y., has rented a room 10’ by 50’ which 
will be equipped as a model workshop. 
Projects constructed by members will be on 
display at all times. 


How to Organize a Club 


Do ANY of your neighbors and other 
nearby residents own home work- 
shops? If so, band them together 
into a club and you will then be eligi- 
ble to receive the many free benefits 
that the National Homeworkshop 
Guild, 347 Fourth Avenue, New York, 
distributes to hundreds of such 
groups. For complete information, 
send a large (legal size), stamped, 
and self-addressed envelope. 
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The Fireside Homeworkshop Club, 
New York City, plans to purchase a 
woodworking lathe for the club work- 
shop ... Frank P. Tompkins dem- 
onstrated the engraving of name 
plates before the Peekskill (N. Y.) 
Homeworkshop Club . . . The Rodeo 
(Calif.) Homeworkshop Club recent- 
ly visited the shop of a cabinetmaker 
who showed the members how to 
make cabinet doors and how to use 
power machinery . . . Programs of 
the Freeport (N. Y.) Craftsman’s 
Guild have included demonstrations of 
tool sharpening and use of the steel 
square, two exhibits, and the making 
of toys for poor children . . . Lathe 
demonstrations were given by mem- 
bers of the Apollo (Pa.) Homecraft 
Club when it met at the home of 
Laird Boarts Two exhibitions 
have been sponsored by the Petrolia Wood- 
workers Club, Wellsville, N. Y. 

A moving picture, “The development of 
the Lathe,” was shown to the Mt. Gilead 
(Ohio) Homeworkshop Club... The White- 
hall (N. Y.) Homeworkshop Club is estab- 


Brunswick (Me.) Homeworkshop Club making scenery for the local high 


school, 
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Three meetings were devoted to constructing sixteen pieces 


Carl Stargardt, toolmaker and vice president of the club 
in Muskegon, Mich., demonstrates uses of the engine lathe 


lishing a club workshop . . . Members of the 
St. Joseph (Mich.) Homeworkshop Club spent 
an interesting evening learning the uses of a 
motorized hand tool . . . In appreciation of 
the work Professor A. C, Easton has done as 
instructor for the Lincoln (Nebr.) Home- 
workshop Club, the mcem- 
bers presented him with a 
set of tools. The meeting 
was held at the home of 
Mr. and Mrs. J. J. Buck, 
and a vase was given to 
Mrs. Buck... L. Hull 
showed color pictures at a 
meeting of the Mazda 
Homeworkshop Club, Eu- 
clid, Ohio . . . The Liberty 
Rock Craftsmen, Devon, 
Conn., have begun work 
on a toy project. 

The enthusiastic codp- 
eration of the Columbus 
(Ohio) Homecraft Club 
with the Columbus Junior 
Chamber of Commerce 
was largely responsible 
for the success of the Cen- 
tral -Ohio Hobby Show. 
Secretary Carl L. Phalor 
reports: “Dan Fulmer, a 
past president and very 
active member, was head 
ringmaster of the show 
and opened it with a radio 
address. Our president, Dr. 
William Palchanis, was 
chairman of the wood- 
working and metal-work- 
ing exhibits and gave a 
fifteen-minute radio talk 
from the floor of the 
show, describing the prize- 
winning entries.” 
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Comical Figure in Overalls Serves as a Shade Pull 


CHEERFUL, amusing 
Ls 


, ee pay be sned to 

a eS resi a child’s bedroom or a play- 
\eNrcaie 
TY 


room by making the shade 
pulls in the form of an over- 
alls-clad figure, as illustrated. 
First prepare a full-size pat- 
tern on paper by drawing 1” 
squares and copying the figure. 
Transfer this to a piece of 4” 
plywood and cut it out. Drill 
a hole for the cord. Sandpaper 
the edges and round the cor- 
ners slightly, then paint the 
figure to suit your fancy or to 
match the decorations in the 
room.—H. F. S. 


Front and back views of the 
shade-pull, which is jig-sawed 
from a scrap of '4” plywood 


Grooves in Ends of Oars 
Aid in Night Rowing 

ROWING in the dark is often slowed up 
considerably because of the impossibility of 
seeing whether or not the oar blades are at 
right angles to the surface of the water at 
the beginning of each stroke. The oars have 
an annoying tendency to turn in the grasp, 
especially if the rower has to twist around 
on the seat from time to time to see some 
distant light he is using as a beacon. To 
overcome this difficulty, cut a groove across 
the end grain of the grip on each oar parallel 
with the blades. In the dark the grooves can 
be felt with the thumbs.—B. BROWNOLD. 


ELECTRICAL CONNECTIONS [ELECTRICAL] 


| 
| 
No electrical joints or connections can be | 
properly made without either soldering them | 
or using approved solderless connectors. Splices 
that are merely twisted together and taped | 
will result in a high-resistance joint in time, | 
causing a loss in the flow of electricity. Use 
soldering paste rather than highly concen- | 
trated acid as a flux, and apply sufficient heat | 
to cause the solder to run well into the joint. 
‘An alcohol torch is useful for this. All joints | 
should then be wrapped with both rubber and | 
friction tapes, applied tightly and covering the 
end of the joint adequately. A little tape, well | 
applied, is better than a large ball of loosely | 
wrapped tape. | 
| 
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Carrying a Spare 
Bulb for Use 
in a Flash Light 


WHEN a flash light 
has no spare space for 
an extra lamp, one can 
usually be carried in the curved space be- 
tween reflector and battery. Most flash lights 
using regular-size cells have this space. The 
bulb should be wrapped in tissue paper to 
prevent rattling——THOMAS E. MILLER. 


SPARE BuLB~ 


C-Clamp Provides Screw 
for Lathe Tool Rest 


TIME can be saved in setting the tool rest 
of a small wood-turning lathe if the usual 
bolt-type set screw is replaced with a screw 
taken from a ten- 
cent C-clamp. If a 
clamp is selected 
with a screw of the 
same diameter as 
the original set 
screw, it will usu- 
ally be found that 
the threads fit. Cut 
the clamp screw 
the same length as 
the bolt set screw 
and file the end 
smooth. No wrench 
is then needed to 
make adjustments. 
—LECILJ.SLABACK. 


WOODEN MITER BOX 


Dimensions are given for a small miter 
box, but larger ones may be made 


Buffet Drawers Locked 
by Concealed Bolts 


IDDEN drawer locks can be made as 

shown below for a buffet or any piece 
of furniture having drawers adjacent to a 
compartment with a door. A hole about 5%” 
in diameter is drilled through the side of 
the compartment and continued through 
the side of the drawer. Through this hole is 
thrust a snugly fitting lag screw or bolt, cut 
short enough not to interfere with the con- 
tents of the drawer. Fit a guard to keep the 
bolt from coming out too far.—B.B. 


CUT OFF 


or LAG 

we SCREW | 

@| STRAP-IRON 
GUARD 


[WOODWORKING] 


enough to cut all three pieces, if pos- 
sible. Saw it to length, p. 


jane one edge, 


similarly. 
1. Select a piece of straight-grained 
hardwood, such as maple or birch, wide 


134 No.IO FLATHEAD IRON SCREWS. 
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4 
square both ends, and rip three strips. | 
Plane the edges straight, square, and | 
to uniform width. 2. Bore and counter- 
sink 7/32” holes for screws, and bore | 
5/32” pilot holes into the bottom. 3. 
Screw the parts together, using soap on | 
the threads. 4. Lay out the cuts on one 
side. The distance between the ends of | 
the miter cuts is equal to the total 
width of the box. Square these lines | 
across the top and down the other side. 
5. Draw the diagonals and | 
make the saw cuts with a 
back saw. If an iron miter | 
box is available, greater ac- 
curacy may be obtained by | 
clamping the wooden box in 
the iron one while sawing. | 
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Spray-Painting Turntable we 
Added to Shop Stool ‘* 


Stool with revolving top to 
facilitate painting small ob- 
jects. The top may be re- 
moved when not required 


24” high wood or metal stool may be of %” pipe 11” long, capped on one end. The 
A converted into a convenient turntable cap acts as a support or bearing for a length 
for spray painting. When not required for of %” pipe, which is attached to the revolv- 
that purpose, the top may be removed and _ ing top with a 3” by %” floor flange. The 
the stool used for tedious jobs at the work- top may be of %” plywood, from 24” to 30” 
bench or jig saw. in diameter. Cut the %” pipe of sufficient 

Bore a 1” hole in the center of the seat and _ length so that the turntable section is entirely 
bolt a 314” by %” floor flange directly under- supported by the cap on the %” pipe. Brace 
neath. Into the floor flange, screw a piece the %” pipe from the legs of the stool. 


Old Hedge Shears Improved 
by Notching Lower Blade 


BADLY worn hedge shears often can be given a 
new lease on life. Since the fault lies generally in 
the slight bend in the blades due to hard usage 
—a fault that is difficult to cure—the following 
procedure will do the trick: Clean the shears 
with light oil or gasoline, and then file a series of 
shallow notches about 14” apart in the blade that 
is normally held underneath when cutting. Use 
a triangular file held across the blade at the old 
sharpening angle, with the point directed towards 
the handles at an angle of about 30 deg. These 
small notches hold the smallest twig until cut, 
and also aid in cutting the larger ones. The shears 
cut cleanly and easily——GEORGE E. MAGEE. 
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Cottage Doors 


DECORATED WITH 


ROPE 


decorative emblems for doors 


of summer cottages and cab- 
ins. Several suggestions are given 
at the left. For comparatively large 
and simple patterns, 4” rope is 
nailed over a chalk outline with 


bE outlined in rope form 


brass escutcheon pins. Smaller 


and more intricate designs are 
worked out in chalk line secured 


with common brass pins cut off 


Ts 


to make brads. If the rope or 


cord is given two or three coats 


Se 


of shellac, it will become stiff 
and remain in the position to 


WWW 


which it is bent. It is impor- 


OY 
T 


tant, of course, to use brass pins 


Here are four suggestions for 
designs to be worked out in 
rope. Other emblems may be 
treated in a similar manner 


Sandpaper on Saw Guide 
Is Aid in Mitering 


IN CUTTING miters on the circular saw, 
there is always a strong tendency for the 
wood to pull along the saw guide because of 
the angle at which the stock is being cut. If 
a piece of sandpaper is glued or tacked to 
the saw guide, the wood will not slip and 
much less pressure of the hands will be re- 
quired to hold the wood tightly against the 
saw guide.—E. C. H. 


The wooden saw guide attached to the miter gauge 
is faced with sandpaper so the work will not slip 
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SARGENT 


because steel ones would rust in 
time and cause unsightly stains. 


AN) ee 


The rope is fastened on the door with brass es- 
cutcheon pins and then shellacked to stiffen it 


Nailing Boards to Concrete 


FLOORING nails of cut steel, which are often 
used for hardwood floors and can be obtained 
at large hardware stores, are excellent for 
nailing boards or cleats to concrete walls. Use 
a heavy hammer and strike a hard, square 
blow. The nail should be driven straight, not 
on a slant.—ARTHUR L. D. FORD. 
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Dimensioned assembly drawings and details of Thermal Hunter No. 2 from which to lay out full-size patterns 


Fast-Climbing Model Plane 


HUNTS OUT THERMAL AIR CURRENTS 
TO INCREASE DURATION OF FLIGHTS 


C 


By Frank Zaic 


Editor of ‘Model Aeronautics Year Book” 


ECAUSE of the thorough 
testing it has received, 
you can be sure of the 
stability of this new 36” 

model airplane, Thermal Hunt- 
er No. 2. It is a powerful, 
high-climbing model that gets 
quickly into the air where 
thermals are more numerous. At the same 
time, it is of sturdy construction and won’t 
readily crack up. 

As an example of the importance of testing, 
it will pay the student of model aérodynamics 
to study carefully the slight differences be- 
tween the photos and the working drawings. 
The photos were taken during construction 
and just before test flying, while the plans 
show the modifications which were made as 
the result of the tests. The rudder area had 
to be increased to make the model perfectly 
controllable. Although correct rudder area 
is very important, we have no way at the 
moment of calculating it accurately in ad- 
vance. Another addition was a central spar 
in the stabilizer. The center section of the 
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This design embodies the latest 
improvements in outdoor models 


wing was also covered with sheet balsa to 
protect it from the rubber binding. These 
seemingly minor points count a great deal. 
Fuselage. Lay out full-size side views on 
paper and make the two sides. Daub the brace 
and longeron junctions on the working draw- 
ings with soap to prevent fuselage sides 
from sticking to the paper. Cut the semi- 
round bulkheads. Cement bulkheads and front 
stringer in place. Cover front portion with 
1/32” balsa and insert turtleback stringers. 
Make landing gear and rubber anchorage as 
shown. If you cannot obtain large face bush- 
ings, use tubes, but cement and bind them 
with silk to the longerons. Cover fuselage. 
Yellow paper was used on the original. 
Wing and tail surfaces. Make the wing 
in two halves, 
join carefully so 
both sides will 
have equal lift, 
and use cement 
generously. Cover 
upper or curved 
side first. Be sure 
that the paper 
grain is spanwise. 
Daub center por- 
tion of wing with 


Trial assembly before the units were covered. In building any 
model, testing is the secret of success, and the lack of it ac- 
counts for the failure of a good many kit-constructed models 
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The propeller blank, 
steps in shaping it, 
method of applying 
the shaft and fixing 
it to the nose plug 


Below are the ribs, 
bulkheads, and tips 
of the wings, stabi- 
lizer and rudder, with 
a scale in inches 
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dope and spread one end of the 
paper over it. When set, brush the 
end rib and leading and trailing 
edges with dope. Pull the paper 
towards the wing tip by holding the 
free end between fingers and palm, 
the fist being clenched. Grasp the 
paper somewhat short of the wing 
tip so that you can stretch it by 
pressing the knuckles against the 
tip. While it is stretched spanwise, 
smooth the wrinkles with the left 
hand. Spread the paper along the 
ribs by placing the hand on the 
center of a rib and gliding the 
fingers and thumb away from each 
other towards the spars. Follow 
this procedure on all surfaces. The 
difficulty of getting a perfect job 
on the tips can be lessened by 
moistening the paper, but be care- 
ful not to tear it. Use red paper 
for wing and stabilizer, and yellow 
for rudder. Finish by spraying with 
water, then doping. Apply dope 
only on a dry day, otherwise it 
will be subject to “blushing.” 
Propeller and plug. Use hard 
balsa and follow the dimensions 
and steps in carving exactly. The 
final shaping should be done with 
sandpaper. Finish the prop with 
No. 10/0 sandpaper and apply four 
or five coats of half-and-half mix- 
ture of cement and dope. 
Assembling and flying. The wing 
has an incidence of %” and is well 
forward. The center of gravity is 
at the one-third chord point. The 
stabilizer is set at a minus in- 
cidence of 4%”, while the propeller 
has a right side thrust of 1/16” 
obtained by offsetting the nose 
plug. This balanced set-up is safest 
as it does not require critical 


Se“ BUSHING WITH 
BENT FLANGE 


PENCIL 
OUTLINE 


Full-size patterns of ribs, bulkheads, and 
pe of the wings, stabilizer, and rudder of 

ermal Hunter No. 2 are available for 10 
cents; a complete blueprint with half-size 
assembly drawings, for 50 cents. 
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View of the uncovered framework from the front showing landing gear and prop 


to the fuselage. A pin 
keeps the band in place. 

The rubber motor 
consists of twenty 
strands of 4%” brown 
rubber 24” long. It is 
pulled through the fuse- 
lage by a string or wire 
hook. Be sure to fix 
the wire pin so that it 
will not slip out. The 
best lubricant for the 
rubber is a mixture of 
two parts green soap 
and one part glycerin 
with a little water. Be 
sure to have the rubber 
slack so that it will not 
pull back on the pro- 
peller shaft; this is 
especially important 
when a spiral type of 
free-wheeling device is 
used, otherwise the prop 
will act as a rudder and 


adjustments, and slight rudder adjustments bring the model down in a spiral. 

will control the direction of the model. Loop Start the model with a few turns, make 
a rubber band over the stabilizer and under corrections, and slowly increase the number 
the fuselage to hold the stabilizer and rudder of turns up to a maximum of about 768. 


Simply Made Wooden Dolly for Launching a Rowboat 


ITH this simply made dolly, one person can handle a 12’ row- 
boat with ease. The wide tread prevents sinking into the beach 
sand, and being all wood, it floats out when the boat is pushed into 
deep water. One does not need to use surfaced lumber for this job; 


in fact, an inferior grade of pine will be satisfactory. 
Screws, however, should be galvanized, and a galvanized 
pipe axle is recommended. The latter is secured to the 
disks of the roller by means of a spike or pin through 
cleat and pipe, and short lengths of larger pipe are set 
in the frame to serve as bearings. An oil hole is drilled in 
the latter. The cleats on top are made to suit the boat. 


13" DISK 
(INSIDE ViEW) 


34" GALVANIZED PIPE 
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1x2" 
MATERIAL 


Glass Toothbrush Tu bes Turned into Bud Vase 


Left, the finished holder; below, 
how.the parts are shapadiand: Bent 


ISCARDED glass toothbrush 

containers can be converted 
into attractive bud vases by mak- 
ing holders from 18-gauge soft 
sheet copper. For each holder, cut 
two pieces of copper as indicated 
below and hammer one side length- 
wise with a riveting hammer to 
give a heavily grained effect. The 
ring for binding the pieces together 
at the top is made from a short 
piece of thin-walled brass or cop- 
per tubing, bent to conform to the 
oval shape of the glass tube. Holes 
are then drilled, and the holder is 
assembled with rivets. 

Clean the piece carefully, im- 
merse it in a solution of liver of 
sulphur, and leave until brown. 
Wash it thoroughly, let it dry, and 
polish and lacquer it. The glass 
tube may be left clear or finished 
in bright red lacquer or any other color de- 
sired before being slipped into the copper 
holder.—DICK HUTCHINSON. 


DRILL HOLES 5" 
FROM CENTER AND 
AT CENTER FOR RIVETS 


RING MADE, 
FROM 1%" 
INSIDE DIA. 
won 


Frontand Back  — Sidepiece 


Jig-Saw Blades Cut More Smoothly After Being Filed 


OPING and jig-saw blades will cut faster 
and a good deal more smoothly if the 
teeth are carefully filed. Clamp the blade in 
a vise with about %4” of the teeth projecting, 
and grasp the end with the left hand. It 
is best to hold a finger directly under the 
part being worked on. Blades less than 1/16” 
wide can be sharpened in this way. A needle 
file is just the thing for the job, although a 
very small saw file will do. 

If you use wide jig-saw blades, they can, 
of course, be held as in a regular saw vise, 
and can be resharpened time after time. The 
filing is so quickly done that the time lost is 
nothing compared with that saved in faster 
and better cutting. —E. M. L. 
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HIS costumer, with four pink 

elephants at its base, will ap- 
peal to children and aid in train- 
ing them to be tidy about hang- 
ing up their clothes. 

The elephants are scroll-sawed 


from %” plywood with a fine- 
cutting blade. The upright piece 
is of 11%” square stock, beveled 
from all sides at the top. Fasten 
the two crosspieces at the bottom 
with a half-lap joint and attach 
to the upright with a heavy 2” 
wood screw. Holes are drilled in 
the trunks of the elephants and 
also in the upright so that the 


1: eben Sent 


elephants can be fastened to the 
tree with 4%” dowels. A small 
screw through each of the bottom 
crosspieces and into the hind legs 
of the elephants will then hold 
them securely. 

Small clothes hooks are fas- 
tened to each side of the tree, and 
rubber-headed tacks are placed 
on the bottom of the crosspieces. 
Paint the costumer before assem- 
bling. A good color scheme is ob- 
tained by painting the tree ivory 
and the elephants pink, outlined 
in black. The tusks and the toes 
are white—FRANK MCCARTY. 


Pink Galen 


Costumer 
APPEALS TO CHILDREN 


Bi 
yi 


CROSSPIECES 


Protecting Pies While Being Carried to a Picnic 


Swive SPACE HOOKS 


INNER 


Wire clips and a rubber band hold 
the two pie tins securely together 
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CUSTARD, lemon, and other equally fragile pies may be 
safely carried on a picnic or other outing by the method 
illustrated at the left. All that is required is an extra pie 
tin, four clips bent from bailing wire, and a narrow width 
of rubber cut from an old inner tube. The clips are shaped 
as indicated to hook over the edges of the pie tins, and 
the other ends are looped over the rubber band. The pie 
is left in the tin in which it was baked, the extra tin is 


inverted over it, and the clips are snapped in place. 


Al- 


ways carry the pie right side up, of course. 
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rian voumne ro naxe Well-Fitting 


By 
William Harnden 
Foster 


Principal elements of the “ 
mainsail of a small boat. 
A jib is made in the same 
way except that it does 
not require any headboard 


BATTEN POCKET mS 


BIGHT 


HOIST OR LUFF 


REEF POINTS SS 
: REENFORCING 


Above, the required 
dimensions. Below, 
how the actual shape 
is laid out on paper |! 


SOLID LINE- 


DIMENSIONS 
TAKEN FROM 
f 
i) | 
i 


SPARS 
DOTTED LINE-|\ 
SHAPE OF | 
FINISHED SAIL | 


REAT sails such as the mainsails, i 
spinnakers, and Genoa jibs of big 4) ! 
yachts call for a sail-making art a 

far beyond the amateur, but he can, aie 
nevertheless, cut and sew well-fitting, service- horn 
able sails for any small boat. In this work it 
is better to follow a few safe and simple 
methods than to make a botch of the job by 
trying to copy the involved practices of the 
professional sailmaker. 

A mainsail with an area up to 100 square 
feet is best made of good quality 4-oz. sail 
duck. This comes about 39” wide and can be 
obtained from any large yacht supply con- 
cern. The sail must be lapped and bighted to 
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— SAILS fora SMALL BOAT 


provide sufficient strength. The edges must 
be cut with certain curves or roaches to 
give style and finish and a contour that will 
best turn wind pressure into driving force. 
The sail must be reénforced at the corners 
and bound or bolt-roped on two sides for 
strength, and it must be equipped with slides 
with which to attach it to the mast and 
boom. For the topography of a finished 
small boat mainsail, see Fig. 1. 


With the full-size paper pattern as a 
guide, the material is lapped, bighted, 
creased, and stitched as at the right. 
The hems are then folded in and sewed 


[x 


wor, ff * Ys iti 
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mo CREASED 


The first step in making a sail is to take 
accurate measurements from the spars of 
the boat or from the sail-plan drawing. The 
dimensions taken should be those of the fin- 
ished sail as it will be when fully stretched 
by use. The dimensions you need are for the 
hoist (AC), the foot (BC) and the leech 
(AB) in Fig. 2. 

Although a professional does not do it this 
the amateur should make a full-size 


way, 


TURNED 
AND CREASED 


LAPPED 


yoRveD. AND CREASED 
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paper pattern of the sail. Newspapers, if 
pasted carefully together, will serve the pur- 
pose, but stouter wrapping paper would be 
better. When the big triangular sheet of 
paper thus formed is smoothed out on the 
floor, the lines AB, BC, and AC are trans- 
ferred to it (Fig. 3). Now, because the sail 
will stretch about %” to the foot after use, 
the line of hoist (AC) must be made that 
much shorter to allow for this. The same 
proportionate allowance must be made along 
the boom (BC). To give the sail the neces- 
sary curve in its surface to furnish driving 
power, the line AC is given a slight convex 
curve amounting to about %” to the foot on 
a small sail. The greatest amount of curve 
should be on a line bisecting angle ABC. To 
add area to the sail, the line AB is given a 
curve or roach of %” to the foot, the great- 
est amount of curve being two thirds of the 
way from B to A. The foot of the sail is cut 
straight. 

The paper pattern is then cut out and laid 
on the floor. The sail will be of the modern 
crosscut type, so slip under the paper pat- 
tern a length of the cloth with the lower 
edge at right angles to the leech (AB) and 
passing close to the tack (C). Allow enough 
material beyond the pattern to provide for 
the shortening caused by lapped seams and 
the bight down the middle and for the hems. 
Mark on the pattern where this cloth crosses; 
then cut off the material, remove and turn 
over and crease each edge 12”. Also crease 


in the bight down the middle (see Figs. 1 


The bights and seams 
are stitched with No. 
12 cotton on a sewing 
machine. Details of a 
batten pocket, reén- 
forced corner, and reef 
point are shown above 
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and 5). Now put the cloth back under the 
pattern and cut and crease the next piece 
above, and continue in this way until you 
have all the required material lapped, bight- 
ed, and creased as shown in Fig. 4. A flat- 
iron may be used to crease the material. If 
necessary, the laps and bights can be pinned 
together for sewing. 

The sewing is done on an ordinary sewing 
machine with No. 12 cotton thread both in 
the bobbin and on top. Set the machine for 
ten or twelve stitches to the inch. Figure 5 
shows how the laps and bights are creased 
and stitched. Now fold in the hems, making 
them 3%,” wide on the leech and 1” wide on 
luff and foot. The sail should then be exactly 
the size of the paper pattern. Sew the hems 
as you did the laps and bights (Fig. 5). With 
scrap material reénforce the corners as in 
Fig. 6. Put 14” grommets, which can be ob- 
tained at any marine hardware store, in the 
corners of clew and tack. Make the head- 
board according to details given in Fig. 8 
and sew it into the head of the sail, still con- 
forming to the paper pattern, which deter- 
mines the limits of the finished sail. 

For the boltrope with which to bind two 
sides of the sail, you will need good quality, 
lightly-tarred rope made especially for the 
purpose and 1,” in diameter. Make a rat- 
tail as shown in Fig. 7. This is done by whip- 
ping the rope 6” from the end and unlaying 
the three strands. Comb out each strand and 
with a knife scrape out the fibers toward the 
end until the strands come down to feather 
edge. Then wax each strand thorough- 
ly with beeswax and lay it up again. 

The boltrope goes on the port side 
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ROPE UNLAID, STRANDS WAXED 
WHIPPING +4 = COMBED OUT, "AND ONE RELAID 
fie, AND THINNED 
»  TOEND 
Making @ 
Hat-tail 
fig.7 


Boltropes are finished off with a rat-tail at each end. 
The headboard is made and set in a pocket as at the right 


of the sail with about half its diameter 
protruding beyond the edge. Stretch the bolt- 
rope by hand and loosen it up a little by 
turning it opposite to the lay. While still 
stretched, run a mark along the rope to fol- 
low when sewing so the rope will not twist. 
Start on the foot at the clew and work to the 
right. Use sail twine, doubled and waxed, in 
a sailmaker’s needle, the end of which has 
been slightly blunted. 

Fasten both sail and rope to something 
solid at either end to hold them in place 
while being worked on. Then, while holding 
the rope under the edge of the sail, put the 
needle under the upper strand of rope by 
pointing the needle a little to the left. The 
needle goes up through the edge of the sail 
about %” in, then back over and up under 
the next strand of rope. Each stitch will sink 
in between the rope strands as shown in Fig. 
9. A sailmaker’s “palm” will make the work 
easier, but a block of hardwood held on the 
knee may be used to push the needle through. 
Finish off with another rat-tail on the leech 
after going over headboard. Then go back 
and sew in the opposite direction to the first 
rat-tail on the luff at the clew. 

Small mainsails well under 100 square feet 
may not need reef points because such sails 
are usually taken in entirely if it blows too 
hard. However, if reef points are decided on, 
a detail will be found in Fig. 6. Reef points 
are set on a line parallel with the foot and 
about one fifth of the way from foot to head. 

To hold out the roach of the leech, thin 
wooden battens are used. The details of the 
pockets in which these battens go will be 
seen in Fig. 6. 

After the mast and boom track slides have 
been attached to the boltrope about a foot 
apart, your mainsail is ready for use. In 
setting it, do not haul it out tight on either 
mast or boom, but let it gradually stretch for 
you while sailing, otherwise you will get 
your sail out of shape. 

A jib is made similarly except that it has 
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FINISHED 
RAT-TAIL 


J. THIS DIMENSION DEPENDS UPON 
(ANGLE OF LUFF AND LEACH 


REENFORCING PIECE 


ROPING * 
RAT-TAILED 


SAAT ASAATT ENS : 


Solt-tops 
Tha Sail 
WAXED SAIL TWINE, 
Davee Fis. 9 


A boltrope should be sewed on the port side with 
about half its diameter protruding beyond the edge 


no headboard. The boltrope runs along the 
foot and longest edge of the sail. If the jib 
is to be loose-footed, that is, trimmed from 
the clew corner, the foot can be curved 4” 
to the foot. If a club is used, the foot is 
made straight. The snaps with which the 
jib is attached to the jib stay are fastened 
to the boltrope along the longest edge of the 
sail, and are spaced from 12” to 15” apart. 

Points to watch when making a first set of 
sails are (1) that the new sail is cut small 
enough to allow for natural stretching on 
the spars; (2) that the paper pattern is kept 
smooth and the sail cut accurately along the 
lines of the pattern with even allowances for 
hems; (3) that bights and seams are of even 
width and neatly sewed (the professional 
stunt of varying the widths of bights and 
seams should not be attempted); (4) that 
the boltrope is sewed on evenly and without 
twisting, and that the relative tension of 
sail and rope is kept the same while the 
sewing is done. Finally, use good material 
and take plenty of time. 
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ft al He 
SQUARES 
3% DOWEL 
ey ROLLER 


HAND (MAKE 2) 1g *19¢ DIA. 


The head and shoulders of Aunt Chloe are 
cut from %” plywood and the hands from 
‘2" hardwood. Left, the finished holder 


Gayly Painted Paper-Towel Roller 


OLORFUL, up-to-date kitchens can be 
given an additional touch of gayety by 
making an Aunt Chloe holder for paper towels 
like that illustrated. It is intended for towels 
of the 714” by 11” size. 

Draw the face and upper part of the body 
on a smoothly sanded piece of %” plywood 
and cut to shape. Make the two hands from 
1%" thick hardwood such as birch or maple. 
Cut a slot 4” deep and 14” wide inside each 
hand to hold the roller. Then prepare the 
roller, drill %” holes 1” deep in the ends, and 
glue in pieces of 3g” dowels 1144” long. Screw 
the hands on the backpiece with the slots 


FITS INTO 


RULE POCKET 


facing in, being sure that the roller will fit 
properly. It is well to use glue in the joints 
for added strength. 

Color scheme: Face, arms, and hands, 
chocolate brown. Lips, red. Earrings and 
teeth, white. Eyes, white with black pupils. 
Head and neck bandana, light red and white 
with a square pattern. Dress, dark red with 
black diamond markings outlined with white. 
The blank space between the hands may be 
painted any plain color. Add a real bow of 
bright checked material, 4” long, in the 
center of the head bandana as shown in the 
photograph.—FRANK HEGEMEYER. 


Fencing Tools Carried 
in a Wire Holder 


HEN fences on the farm are to 

be repaired, much time is often 
wasted by stooping to pick up the 
necessary tools. The fencing pliers 
and hammer may be kept within 
easy reach simply by making a hold- 
er of heavy wire for them as shown. 
This is designed to slip into the rule 
pocket of the overalls, and is bent 
so the handle of the hammer slips 
through one loop and the nose of 
the pliers through the other. 


POPULAR SCIENCE 


DOOR-SIDE 


Settle 


DRESSES UP THE 
FRONT ENTRANCE 


V-JOINTS 


NEAT-LOOKING settle beside the front door is 

not only a convenience to callers, but a pleasant 
place to sit in the sun or wait for the car to be brought 
around. Children in particular appreciate a seat of 
this kind where they can meet their friends and rest 
between games. White pine was used for the one illus- 
trated. The sides, being 18” wide, were built up of two 
boards, casein-glued together. The back is of 11” 
FOR. CONCRETE boards with edges beveled to form a V-joint. Three- 
cornered battens are secured in the angles 
with finishing nails and casein glue, and dow- 
els join the back and sides.—DICK HIXON. 


Sponge-Rubber Pads Keep 
Filters from Rattling 


FILTERS and supplementary camera lenses 
may be held firmly in their boxes and the us- 
ual annoying jingle overcome by cementing a 
bit of sponge rubber into the top of the filter 
box. Small pieces cut from white sponge 
weather strip are ideal for this purpose. 


SSQUARES 


Front and side views 
with squares to aid in 
making a full-size lay- 
out of the sidepieces 


Left, the simple type of 
reénforced joints used 
for the original settle 
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vomemane Fletching Too 


By 
ALFRED P. 
LANE 


The base may be plywood or hard composition board 
mounted on a wooden rim. The V-blocks for feathering 
are set on a sub-base for easy adjustment. The paper 
clip on the end of the arm is bent to hold the feather 


In circle, the: three-sided 
spacing block has a spring 
to hold it onthe shaft, and 
one flat side is kept in line 
with the ‘nock. Above, the 
feather is clamped so: about 
'h” . projects... Right, test- 
ing the contact of a feather 
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- Feathers Arrows Perfectly 


HEN it comes to attaching feathers to Applying a feather 

their shafts, the amateur arrow maker to an arrow shaft. 

usually falls down with a dismal thud. Later the feathers 

It is not for lack of information, because are burned toshape 
practically every archery handbook has complete with a red-hot wire 
instructions on all the operations required in making 
shafts and preparing and applying the feathers. The 
trouble is, of course, that fletching is an art that re- 
quires a lot of practice to master. 

Even a beginner can do a professional-looking job, 
however, if he will 
build the simple me- 
chanical fletcher il- 
lustrated. The cost of 
materials is low: ten 
cents for a 2” paper 
clip, about thirty- 
five cents fora stand- 
ard heating unit of 
the type used in elec- 
tric reflector heaters, 
and a little extra for 
such items as a por- 
celain lamp socket, 


If the feather “fits well 
along the shaft, the whole 
arm is swung clear over un- 
til the base of the feather 
is up. Then a fairly heavy 
“worm" of cement is squirt- 
ed on, as illustrated at left 


Sright the arm is 
immediately swung 
“back to bring the 
feather in contact 
with the shaft and 
left undisturbed 
for half an hour 


The feathers before and after being 
burned to shape, and the decorated 
shaft. Shave off the forward end of 
the base of each feather after the 
burning but before doing the cresting 
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As the arrow is rotated, the red-hot 
wire burns all three feathers to shape. 
Part of the heating-element wire is 
used for this, and it is mounted to 
clear the shaft at each end by 1/32” 


Cresting is done with a '4” flat brush while. 
the arrow is held in the feathering V-blocks 


bolts and nuts, and a few odd pieces of lum- 
ber, although you probably have the latter 
around the workshop. 

You don’t have to have any fletching skill 
at all to apply feathers to arrows with this 
equipment. Careful attention to details will 
result in fletching that is mechanically al- 
most perfect. Every feather will be put on 
perfectly straight and at precisely the same 
angle. You can’t, of course, rush the work 
through as with certain types of multiple 


fletching jigs, but this is of small importance 
compared to the greater accuracy and sim- 


plicity of the operation. And you don’t ac- 
tually lose any time in the long run. At in- 
tervals of not less than half hour, you can 
interrupt whatever else you are doing for a 
few minutes while you turn the arrow to the 
next position, put another feather in the 
clamp, squirt a “worm” of cellulose cement 
along its base, and seat it on the shaft. When 
you have the feathers cemented on a dozen 
arrows, it won't take you more than ten min- 
utes to burn them all to shape. 

This method of fletching works best with 
cut feathers, but it will do a surprisingly 
good job with stripped feathers, too—even 
when they are so dried up and twisted that 
they look like a bunch of corkscrews. 


a aa a aaa ea a | 


WATER STAINS 


Standard water stains are mixed and applied as follows: 


1. Weigh out 4 oz. of dry aniline stain powder. 


to make a smooth paste. 


gal. Cool twenty-four hours. 


3. The wood should be sponged, dried, and sanded with 4/0 garnet finishing 
Then use a rubber-set, rubber-bound brush without a tin ferrule to 
apply the stain freely and evenly with the grain of the wood. 


4. Reduce the standard solution with measured hot water to make any 
lighter stain required. Mark the dilution ratio on the label. 


5. Make up stock solutions of 1 oz. each of black, red, and yellow in 1-qt. 
jars to use in shading new colors or shades. 


for future duplication. 
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(Use only distilled or rain water for water stains, 
as hard water causes a loss of color.) 


2. Add the paste to 1% gal. hot water. 
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[PAINTING] 


Moisten with hot water 


Stir well, then add water to make 1 


Keep a record of each mixture 


pe ee So es a 
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Hooded Garden Lath House 


REQUIRES FEW MATERIALS 


ATH houses are useful because 

seedlings and tender plants do 
better in them than when exposed 
to continuous sunlight. They also 


form a pleasant place 
to work. 

An open, hooded lath 
house of the type illus- 
trated has the advan- 
tage of requiring only 
about half the material 
of a fully inclosed struc- 
ture of the same roof 
area, and at the same 
time it affords more 
room for the home 
gardener. It should be 
placed to face north. A 
potting bench should be 
installed at a conven- 
ient height for the gar- 
dener, and shelves can 
be added above the 
bench as required. 


Being of light construction, this kind of 
lath house can be moved to other locations as 
the home garden expands. The side and end- 


This lath house is of convenient size for a small 
garden, but could easily be made larger if desired 


a2" FRAMING 
1S ADEQUATE 
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THESE LATHS 
ARRANGED 
FANWISE 


2 


ST 
he 


wall lath are laid vertically, and the roof lath 
from north to south. Thus each plant will re- 
ceive an equal amount of light and shade. 
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During development the reel is occasionally 
raised and lowered to agitate the solution 


Removing film from 
ribbon after it has 
been developed, fix- 
ed, and washed. 
Note rubber spacers 


TAPE > 


343x342! RUBBER 


SPACER 


Celluloid Ribbon and Wire Reel Take Place Yoo" 


of a Tank for Developing Roll Films 


OR developing roll films easily and without 
danger of scratches, an efficient develop- 
ing reel and ribbon may be made as illus- 
trated. The dimensions are suitable for No. 
120 film, but may be changed to fit other sizes. 
A strip 2%” by 50” is cut from sheet 
celluloid, obtainable at an auto supply store. 
A number of rubber spacers 3/32” by 3/32” 
by %” are then cut from a discarded auto- 
mobile inner tube. Beginning 1” from one 
end, these spacers are bound on the edges of 
the celluloid for a distance of 40” with 14” 
by %” pieces of waterproof adhesive tape. 
The ends of alternate spacers on opposite 
sides of the celluloid strip are arranged to 
overlap slightly so that the film is held free 
from wrinkles during treatment. | 

To form the reel, a length of No. 16 tinned 
iron wire, previously covered with radio 
spaghetti insulation, is bent to the dimen- 
sions given. Coating the exposed wire with 
celluloid cement and the whole surface of the 
spaghetti with model airplane dope effectively 
waterproofs this part. 

The end of the exposed film is attached to 
the inner end of the developing ribbon with 
a short piece of adhesive tape and the two 
are slipped into the slot in the reel. Film 
and ribbon are held by the edges only and 
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wound into a tight spiral. They are kept 
from unwinding by a rubber band. With a 
little practice, this operation can readily be 
performed in total darkness, as when hand- 
ling panchromatic film. 

The assembled unit is immersed in the re- 
quired photographic solutions, which may be 
conveniently contained in 600-cc. glass beak- 
ers. Although undeveloped spots result from 
the contact of the emulsion with the spacers, 
these areas are very narrow.—AMOs SCOTT. 


Etching Knife 
for Photos 


IF THE end of an 
old hack-saw blade is 
ground at an angle of 
10 deg., then beveled 
on one side and oil- 
stoned very sharp, it 
makes an excellent 
etching knife for 
scraping the emulsion 
off photo negatives 
that have to be re- 
touched.—F. T. C. 
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An Easily Bolastes Enlarging Easel 


Vertical easel with three- 
joint support and a paper 
Folder that is raised or 
lowered and tilted to the 
right or left as required 


The Feciitne may be done ona piece of thin white cardboard 


HIS easel for use with a hori- 

zontal enlarger was designed and 
built for the darkroom at the Mary- 
ville (Mo.) High School. It rests on 
three points to assure rigidity. The 
vertical member has a 44” wide slot 
down the center, and the paper hold- 
ers are fastened on by means of a 
stove bolt and wing nut. The holder 
can be moved up or down or tilted 
to the right or left at will, giving 
all possible leeway for composing 
the picture as desired. 

The materials: 2 pe. 1” by 4” by 
20” for base; 2 pe. 1” by 1%” by 
24” for uprights; 1 pe. 1%” by 1” by 


| Paper 
Holder 


STOVE BOLT. 


wa— WING NUT 


Va"x 1" 
TOPPIECE 


sot 
ht WIDE 


shertxoae 
UPRIGHT 


t'x1 Myx 14" 
BRACE 


LEGS MADE 
FROM 1"x 2"x4" 


4” for toppiece; 2 pe. 1” by 144” by 
14” for braces; 3 pc. 1” by 2” by 4” 
for legs. For a 5” by 7” paper hold- 
er, the following is required: 1 pe. 1” by 5” 
by 9” for the back; 2 pe. 1” by 14” by 8” 
for the sides, which are rabbeted as shown; 
and 1 pe. 4%” by 1%” by 6” for the bottom. 
The wood should be painted dead black, and 
the easel should be used on a table top also 
painted black, or covered with black cloth. 
Several holders were made to take stand- 
ard sizes of paper such as 5” by 7”, 8” by 
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How the easel is made. The paper holders may be any size 


10”, and 10” by 14”. The paper slides down 
the grooves along the sides until it comes 
against the stop at the bottom. If the en- 
larger does not have a filter over the lens for 
focusing, sheets of white cardboard can be 
cut to slip in the holders while focusing. If 
a white border is desired all around the pic- 
ture, a mask may be slipped in front of the 
sensitized paper.—C. W. RICKMAN. 
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NegativesHandled 
with Tweezers 


Scars and smudges on 
negatives can be avoided 
by the use of a holder made 
by cementing a square of 
rubber inside the end of 
each leg of a pair of ordi- 
nary household tweezers. 
Whether picked up with 
these holders or by hand, 
negatives should always be grasped as close 
as possible to the edge.—W. PHAIR. 


Finding Negatives Quickly 


NEGATIVES are often filed in envelopes ac- 
cording to type, as portraits, outdoor, chil- 
dren, and the like. To locate the envelopes of 
any particular classification, mark the upper 
left-hand corner of each with a colored pen- 
cil or crayon, each color denoting a class. 


Sandpaper Gives Prints 
a Pebbled Surface 


WHEN an artistically rough surface is de- 
sired on photographic prints or enlargements 
that have been made with smooth paper, try 
sandwiching the slightly damp sheets be- 
tween pieces of coarse sandpaper and allow- 
ing them to dry under pressure.—K.R. 


roc 
ACID-HARDENING FIXING BATH {[PHOTOGRAPHY] 
Water (about 125 deg. F. or 52 deg. C.) 64 oz. or 2 liters 
Hypo 16 oz. * 480 grams 


When thoroughly dissolved, allow it to cool; then add the entire quantity of 
the following hardening solution: 


| | 
| Water (about 125 deg. F. or 52 deg. C.) 5 oz. or 160 cc | 
| Sodium sulphite (anhydrous or desiccated) 1 oz. = 30 grams | 
| Acetic acid (28% concentration) 3 oz. ™ 96 cc | 
| Potassium alum 1 oz. » 30 grams | 
Dissolve the chemicals thoroughly in the order given and stir rapidly while add- 

I ing the second solution to the first. The normal fixing time of this bath is from I 
| five to ten minutes at from 65 to 70 deg. F. or 18 to 21 deg. C. A 28% concen- | 
tration of acetic acid may be obtained by adding three parts of glacial acetic 
| acid to eight parts of water. | 
| | 
| POPULAR SCIENCE MONTHLY SHOP DATA FILE | 
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Keep Gummed Tab Intact 


i 5 SOMETIMES part 
pals of the gummed tab 
‘ SF at the end of a roll 


of film is found to 
be missing when 
the exposed roll is 
removed. Always 
look for it in the 
camera before re- 
loading or it may 
drop behind the lens 
and ruin subsequent 
exposures.—W.K. 


Rubber Band Guards Lens 


Dust can be kept from the unprotected lens 
of a so-called “box’’ camera by cutting a band 
as shown from an old inner tube and stretch- 
ing it around the camera. This also saves the 
film from exposure in case the shutter is ac- 
cidentally tripped.—B. N. 


Cable Release Provides 
Press-Button Control 


MINIATURE cameras can be equipped with 
a press-button release by looping the cable 
release as shown above and securing it to the 
camera with a rubber band. If the camera is 
then held in the manner illustrated, with the 
fingers of the right hand gripping the cable, 
snapshots can be taken by depressing the re- 
lease with the forefinger in the conventional 
press-button fashion.—L.H. 


PORTRAITS WITHOUT HEAVY SHADOWS [PHOTOGRAPHY] 


| 
I Two small photoflood lamps are used for light 
| A, and two more for light B. Dominant light A 
| is slightly behind the head in relation to the 
camera, thus throwing the opposite side of the 
I face completely in shadow, which, in turn, is 
| lighted by B. Exposure is determined by light 
B. In this example 
| it was 1/5 sec. at 
| F/4.5 on supersensi- 
tive panchromatic. If 
| clothing is dark, 
| without a white col- 
lar, increase expo- 
| sure. In all portrait 
| work give full expo- 
| sure. 
| 
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Keeps Developer 
from Spoiling 


prints can be kept for future use if 

stored in tightly stoppered and com- 
pletely filled bottles, but a much better 
method is to attach an oxygen-absorber bot- 
tle at the air intake of each developer supply 
bottle. The materials necessary are a gallon 
size and a 8-oz. bottle, glass tubing, and a 
small piece of rubber tubing, two double- 
holed rubber stoppers to fit the bottles, and 
two pinch-stop clamps. The chemicals neces- 
sary are pyrogallic acid (pyro) and sodium 
hydroxide (caustic soda). 

Bend the glass tubing by revolving it in 
the flame of a Bunsen burner until red with 
heat. The measurements given in the draw- 
ing need only be approximated. When cool, 
insert the glass tubing into the rubber stop- 
pers. Wetting the glass will help it to slip 
through. Assemble the rubber tubing and 
pinch cocks. 

After your batch of developer has been 


[Dranisean solutions for films and 


he bent ends of the tubing are turned parallel for 
insertion into the bottle and separated afterwards 
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Drawing off developer 
from a gallon bottle of 
stock solution fitted with 
an absorber of oxygen by 


How the tubing is arranged so that air must pass 
through the small bottle before entering the large 


prepared, connect the rubber stopper with 
the glass tubing to the supply bottle. To do 
this, swing the tubes in the stopper together 
and spread them out again after the stopper 
has been inserted, as shown. In the 3-oz. 
bottle dissolve 244 grams of pyro in 1% oz. of 
water. When everything is ready, add to 
the pyro % oz. concentrated sodium hy- 
droxide, and insert the rubber stopper. 

As you draw off the developer to be used 
from the bottom of the bottle, the air that 
rushes in to take its place must first pass 
through the oxygen-absorber bottle to elim- 
inate most of the oxygen in the air, which 
spoils the developer.—JEROME UHRIG. 
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SPEEDS UP WORK OF 
CUTTING DUPLICATE 
WOODEN PARTS 


Above, band-sawing curved side of work. At 
right, the curved guide has been swung back 
for cutting the straight parts. Below, a 
two-piece pattern is used on top of the work * 


AWING to a pattern, or “pattern 

sawing” as it is more often called, 

is one of the few production wood- 

working methods that is equally 
well adapted to the home workshop. 
Since it requires little more than a pat- 
tern and one of a few easily constructed 
types of jigs, this method is useful where 
several duplicate parts must be made. 
Not only does it eliminate much tedious 
layout work, but it enables scrap ma- 
terial to be quickly brought to shape. 
One of the advantages of the method is 
that even an inexperienced operator can- 
not possibly cut the material too small. 


By HOWARD R. HEYDORF 
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There are several different jigs that may 
be used, depending upon the type of work. 
Odd-shaped pieces with straight sides may be 
cut to shape expeditiously with the circular 
saw as shown below. A wooden guide fence 
is clamped to the regular ripping fence, and 
this extra fence clears the saw table sufficient- 
ly to allow the material to slip below it. A 
small rabbet is cut on the lower side of the 
outer edge of this fence to permit the blade 
of the saw to be set so that the outer teeth 
are exactly flush with the edge of the wooden 
fence. A pattern cut to the shape of the 
article also is needed. This is fastened to the 
material with small nails or discarded phono- 
graph needles, which are very good for this 
purpose. After the pattern is secured to the 
stock, it is guided along the wooden fence, 
and the work is thus trimmed to the exact 
shape of the pattern. 

When it is undesirable to have the fine 
indentations of the nails in the surface of the 


Trimming straight work to shape on the cir- 
cular saw. The pattern is fastened on top 
Madiacived clang: the\quide fence Notwcthat 
the fence is raised enough to clear the work 


If a pattern is part straight and part curved, the straight 
edges are usually cut on the circular saw before band-sawing 
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work, a frame may be made as shown to fit 
the work snugly. This is used in the same 
manner as a regular pattern. 

Pattern sawing may also be done on the 
band saw provided the curves are not too 
abrupt. A wooden arm is clamped to the saw 
table as illustrated on the facing page. This 
arm is blocked up enough to allow the ma- 
terial to pass under it. The end of the arm 
is cut in a curve, the radius being the same 
as the smallest curve to be cut, and a shallow 
cut is made in this end to take the saw blade. 
The pattern is made and fastened to the 
material. The work is pushed into the saw 
until the pattern rests against the end of the 
wooden arm. It is kept in contact with the 
arm while the cutting is being done. To in- 
sure perfect work, the pattern must be kept 
at a tangent to the arm. Radial lines marked 
on the pattern will be an aid in doing this. 
As the pattern is moved during the cutting, 
these lines are kept in line with the arm. 


To avoid nail marks on the work, a box 
jig may be used, The jig is made and 
loaded as shown in the photograph below 
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On work where inside 
curves must be shaped, the 
end of the arm may be fitted 
with a small wooden disk. 
This works in the same man- 
ner as the end of the arm, 
but allows the pattern to re- 
volve around it. The radius 
of the disk should be the 
same as that of the smallest 
curve to be shaped. 

Another method of pattern 
cutting on the band saw is 
shown on the next page. Here 
the work is placed in a box 
jig. One side of this jig is cut 
to the exact shape of the 
work, The saw blade merely 
passes along the edge of the 
pattern. Sometimes this 
method may be used in finish- 
ing up work after the wooden 


Using a wooden arm to follow the pattern of a 
table-leg base. The end of the arm is curved, and 
nakchsdvaliahtvetor the ea wibladeniiiislescee 
Up'4s cloarithen warkdcnd eclarspedbeseiealG 


The pattern must be kept at a tangent to the 
end of the guiding arm. This can be done more 
easily if radial lines are marked on the pattern 


At left, for work with inside curves, a wooden 
disk may be attached to the arm. The radius 
should be the same as the smallest curve to be 
cut. The pattern can then be revolved around 
the disk without difficulty as illustrated above 


JULY, 1939 177 . 


arm has been used to do all accessible cutting. 

Slow, even curves and straight edges often 
must be cut on the same piece. A simple 
combination jig for this purpose is illustrated 
at the beginning of this article. A straight 
guide fence is clamped to the saw table, and 
the front edge is notched for the saw blade. 
On top of this fence is fastened a straight 
strip to which is hinged a piece of wood with 
a curve of the same radius as that of the 
pattern. The pattern which is to be fastened 
to the material should have the curved side 
built up so that it will slide along the edge of 
the jig. To cut this portion of the work, the 
pattern is moved along the curved guide 
fence. To cut the straight sides of the work, 
the curved fence is swung back and the 
straight fence is used in the same manner as 
on the circular saw. While a jig of this type 
takes a little longer to make, it saves much 
time on duplicate work. 


If a wooden arm cannot conveniently be used, the 
work may be placed in a box jig. Any small corners 
are trimmed after the rest of the cutting is done 


Junked Rear-Axle Housings Support Machine Bench 


A STURDY machine bench can be made from junked 
rear-axle housings as shown at the right. Such a 
bench is not only neat in appearance, but also easy to 
clean around. Cross rails for the bench top are bolted 
to the small end of each housing through the holes 
that formerly held the brake assembly. The large ends 
are fastened to the floor with lag screws, or are bolted 
to wooden crosspieces screwed to the floor. 


Small Sack Quickly Converted 
into a Carpenter's Apron 


WHEN much nailing is to be done, a carpenter’s 
apron is a real timesaver. One can quickly be made 
from any small cloth sack. It is folded and cut as 
shown in the sketch below, then sewn to form a belt 
loop and two pockets for holding nails. 


FOLD BACK 
AND SEW 


A lathe and a jig saw are mounted on 
this long, substantial bench, which has 
four legs made from old axle housings 


CUT OFF 


A substitute for a carpenter's 
apron is made by cutting and sew- 


SEW FRONT TO ing a small sack as at the left. 
BACK MAKING It is worn by slipping the belt 
TWO POCKETS through the hem or loop at the top 
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Bench Top Marked to Indicate 
Location of Drawers 


LIKE many homemade workbenches, 
mine is a long one with four drawers 
that slide underneath the top. When 
closed, the drawer fronts are not flush 
with the front of the bench top, but set 
back a little so they cannot readily be 
seen without stooping. To avoid having 
to stoop or feel around under the over- 
hang of the bench top to find the drawer 
handles, I painted a broad arrowhead 
with black lacquer at the edge of the bench 
directly over each drawer handle. A straight 
line would do just as well, but an arrow is 
somewhat neater.—ROBERT C. KING. 


Metal parts may 
be conveniently 
cleaned of dirt 
and grease with 
the aid of a dis- 
carded sprayer of 
the type used for 
cleaning windows 


Safety Set Screw Turned 
Without a Wrench 


SOMETIMES it is 
necessary to re- 
move a safety set 
screw when the reg- 
ular wrench has 

Machine Parts Cleaned Tic can atuatly be 
1 1 done quite easily by 
with Window Sprayer ae eaate. 

A DISCARDED window sprayer of the kind il- _three-cornered file 
lustrated above is useful for cleaning small and turning the file 
parts of motors and other mechanical equip- with a pair of pli- 
ment which have been disassembled for re-_ ers. Find a file that 
pairs. Fill the bottle with gasoline, kerosene, is just a little loose 
or any cleansing liquid preferred, and spray inthe set screw and 
the parts by moving the plunger with a fin- grind it back to 
ger; then wipe them clean with a cloth. This where it is a good 
equipment is also handy for removing grease fit in the hole.— 
and grime from the hands.—C.N.S. JOHN COOK, JR, 


Drill-Press Feed Improved 

by Adding a Spinner 
FoR ease and smoothness of operation, a steer- 
ing-wheel spinner, obtainable at any auto-acces- 
sory counter, will improve a drill press when 
attached to the feed lever as shown. The operator 
can then drill to the full spindle-travel capacity 
without changing hands or altering his original 
grip. This idea is adaptable to drill presses with 
the single rod feed, as illustrated, and those with 
the spoke-type lever. It may be advantageous to 
bolt the spinner through a hole drilled in the rod 
if heavy metal work is to be done, but for ordinary 

drilling the regular friction clamp will do. 
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Below, adjust- 
ing the valve 
spring to blow 
off at the re- 
quired pressure 


ERY small safety valves are hard to get, 

but one may be made from a \” vertical 
ball-check valve. It is suitable where the 
pressure does not exceed 80 or 90 lb. 

Unscrew the cap and set the body aside 
because the only changes are made in the 
cap. The four ball stops projecting from the 
inside of the cap are first removed with a 
small cold chisel. From the inside of the cap 
drill out the threaded hole to a diameter of 
3%”, leaving 4” of the original threaded hole. 

The alternate faces of the hexagonal top 
are then filed as shown. This provides a vent 
for the extra aluminum cap. 

The spring used is 11/32” in diameter, 54” 
long, and quite stiff with a nonrusting finish. 
The valve is reassembled with a ball in place 
in the body. The spring is placed on the ball, 
and the cap is screwed tightly into the body. 
Cut off a 4%” brass close nipple 4%” from the 
center and screw it into the cap so as to 
come in contact with the spring. It is used 
for pressure adjustment. 

The aluminum cap comes from the cover 
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Small Safety Valve Improvised 
from a Ball-Check Valve 


Left, the complete safety valve 
with its aluminum cap in place. 
The latter is made by cutting 
the cover of a large paste jar 


The first step in changing over 
the ball-check valve is to take 
it apart by unscrewing the cap 


To provide a vent, it is necessary to file shal- 
low grooves in alternate faces of the hexagon 


of a large paste jar. Although very thin, it 
may easily be cut with a file by inserting a 
cork to back the cut. Force the cap carefully 
over the hexagonal top of the valve cap. 

Place the valve in an air line containing a 
gauge, and screw the nipple against the 
spring until the valve blows off at the de- 
sired pressure.—D. S. GARDE. 


Utilizing Old Hack-Saw Blades 


Stick shellac, crack fillers of various types, as well as 
glue and cement can often be applied to best advantage by 
using a flexible steel blade. 
discarded or broken hack-saw blades may be ground to 
suitable shapes. The steel used in these blades is generally 
hard enough to withstand the heat necessary to apply those 
fillers which have to be melted, such as stick shellac and 
black wax, without becoming too soft. The teeth should be 
ground off, but leave on the rounded end with the hole as 
this enables the tools to be hung up.—WARREN CRANE. 


For this purpose the ends of 
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Handy Brushes for Gluing and Touch-Up Jobs 


SMALL brushes for touch-up jobs 
or applying glue or soldering acid 
may be made from tufts of bristles 
taken from an old clothes or shoe 
brush. Glue them into holes drilled 
in short lengths of dowels. Use case- 
in glue, which is waterproof when 
dry; the brushes will then resist 
alcohol, turpentine, and even mild 
acid. They are so cheap and easy to 
make that they may be discarded 
after being used. This saves time in the long 
run because it does away with the always 
messy job of cleaning.—W. C. 


laser 
Set 


Extra Tool Handles Turned 
from Broomsticks 


BY UTILIZING discarded hardwood broom- 
sticks, you can stock a supply of small tool 
handles to take care of any needs. My meth- 
od is to center the stick and hold it with a 
dog just as if it were a piece of cold-rolled 
steel. The turning is done, not with wood- 
turning tools, but with a plain cut-off tool 
with plenty of rake on all cutting surfaces. 
The handles are made in gangs of three as 
illustrated above. The method of making them 
follows: 1. Take light cut across desired 
length to obtain concentricity. 2. Recess the 
handles for individual length. 3. Turn necks 
to a drive fit for ferrules. 4. Rough ends to 
desired forms with compound rest and finish 
with sandpaper. 5. Saw off, drive ferrules, 
and drill. Ferrules can be made from pipe 
or tubing.—THOMAS RETA. 


Thick Lather Removes India Ink 


Ir INDIA drawing ink is spilled on cloth or 
clothing, it usually can be removed by rub- 
bing a thick lather of soap into and around 
the spot, but this must be done while the ink 
is still wet—L. E. R. 
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Quick-Acting Center Drill 
Speeds Up Lathe Work 


PROPUCTION on the lathe may be speeded 
up by mounting a centering drill on a bracket 
as illustrated below so that it may be used 
without removing the regular tailstock cen- 
ter. The bracket that holds the drill is hinged 
to a clamp on the tailstock spindle in such a 
way that it can be swung back out of the 
way as soon as the work has been center 
drilled— GEORGE S. WALKER. 


Above, the attach- 
ment swung back; at 
right, drill in place; 
below, the drawings 
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Magnetic Compass Shows Location 
of Plastered-Up Outlet Box 


IN NEW buildings, a careless plasterer will sometimes cover 

up an electrical switch or outlet box, and this may not be 
noticed until after the finishing has been done. To locate such 
a box requires considerable time and occasionally is almost im- 
possible to do. It can be found, however, by placing the edge 
of a magnetic compass against the wall where the box is sup- 
posed to be and moving it along until the needle swings to point 
to a definite spot on the wall. The iron box is sufficient to 
cause this deflection, and when the plaster is chipped out at 


The hidden box 
is indicated by 
the deflection 
of the needle 


Lathe Chucks Unscrewed 
by Using Brass Bar 


FROM time to time various authorities ad- 
vocate using a hardwood block on the back 
V-way and a backward rotation of the spindle 
to remove a frozen 
chuck or faceplate 
from a lathe. Since 
this method involves a 
definite hammer blow 
when the jaw strikes 
the block, I prefer to 
use a round brass rod 
as illustrated. It is 
necessary, of course, 
to lock the spindle 
against rotation by en- 
gaging the back gears 
without releasing the 
bull-gear plunger. To 
remove a faceplate, 
screw a couple of studs 
into it to act as bear- 
ings.—R. T. TILDEN. 


Extended Edge Improves 
Small Drawing Board 


LINES can be drawn with greater accuracy 
on a small drawing board near the top and 
bottom of the paper if an auxiliary edge is 
added to the board as illustrated at the right. 
The edge is a piece of pine the same thick- 
ness as the drawing board, about 2” wide, 
and 10” longer than the board is wide. It is 
fastened with corner braces so as to protrude 
4” at the top of the board and 6” at the bot- 
tom.—LAWRENCE SUESS. 
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this point, the box will be uncovered.—ROBERT K. URIE. 


Small Drill Holder Made 


from Fishline Spool 


MANY types of 
holders for small 
drills are in use, and 
the beautifully fin- 
ished metal stands 
sold for the purpose 
cannot, of course, be 
surpassed. Never- 
theless, for ordinary 
bench use, it is hard 
to beat an empty 
fishline spool. The 
wood is quite tough 
and hard, and the 
shoulders give a 
good grip when the 
block is picked up. 
The spools are of a sufficient size to afford a 
firm base, and a circle of holes can be drilled 
to accommodate a good many small drills. 


Holes are drilled in the 
fishline spool to hold a 
number of small twist drills 


An edge piece is 
added to the left- 
hand side of the 
drawing board to 
guide the T-square 
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Candy Bowl 


LOOKS AS IF CARVED 
FROM A BALL 


Above, turning 
the inside. At 
left, the draw- 
ings. Below, the 
bowl is finished 
in a glossy, rich 
blue enamel to 
give it a porce- 
jisincppecrance 


Spool Serves as Spacer 
for a Sanding Disk 


AN ORDINARY wooden thread spool, if bored 
out to suit the motor shaft, makes a good 
spacer for mounting a sanding disk or other 
accessories on a grinder. Such a spacer is 
especially necessary with the common type 
of sanding disk that has a threaded hole 
through the center, because sometimes heavy 
pressure against the abrasive surface causes 
the disk to slow down and the end of the 
motor shaft to run out through the sheet. 
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INISHED in bright blue enamel, this 
candy bowl looks as if it had been 
shaped from a sphere 6” in diameter 

and resembles a colorful bit of pottery. 

Actually it is built up of wood. 

The rough stock consists of three disks of 
1” wood glued together after the manner of 
lifts for a ship-model hull. Screw the block 
to a faceplate and turn the bowl to shape. A 
template cut from cardboard will help in 
keeping the outside true to the circle. After 
sanding the bowl, saw out the handle notches 
and rough out the scallops at each side. 

Saw the handle from. five-ply wood and 
glue the ends into the notches. 
They can be sprung in or out, as 
necessary, to bring them flush 
with the bowl, and held temporar- 
ily in position with brads. Make 
four wedge-shaped wings to glue 
in place on each side of the han- 
dle where it enters the bowl. 
These are carved as continua- 
tions of the bowl edges, forming 
an unbroken curve up the handle. 
Sand the entire bowl thoroughly 
before enameling it.—L. K. 
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Slots are cut in the 
orange crate and the 


board to receive the 


bearings, which are 
fastened as shown at 
right. The axles are 
made of hardwood 


l 


Orange-Crate Scooter Has Ball-Bearing Wheels 


LD ball bearings from the rear axle of 

an automobile serve as the wheels of 
this speedy scooter. It is made from an 
orange crate and a piece of board 4” by 24”. 
A slot is sawed in one end of the orange 
crate and another near the end of the board 
to receive the ball-bearing wheels. The axles 


Finger Rest for Pin Vise 


IN MUCH delicate ben A 
work such as_ ship 
model making and oth- 
er types of model con- 
struction, a pin vise is 
NAILHEAD in almost constant use 
F for drilling very small 
—st holes. The ordinary 
type of pin vise, such 

as that shown at the 
left, can be improved for 
work of this kind by add- 
ing a finger rest to aid in 
drilling. Select a nail that 
just fits into the hole in the 
shank of the vise and file 
off any roughness that 
might interfere with the 
easy operation from the 
head of the nail. A drop of 
oil will improve the action. 


are cut from hardwood and forced into the 
inner ball race; and one side is flattened to 
fit against the boards, to which they are fas- 
tened with 4” bolts. The board should be 
pivoted to the orange crate with a %” bolt. 
The wood is faced at this point with two 
pieces of sheet iron to form a bearing. 


Extra Long Riveting Stake 


A BENCH stake for riveting and other work 
on awkwardly shaped parts may be impro- 
vised by clamping a wrecking bar in the 
vise. To prevent the U-shaped end of the 
bar from shifting, a cold chisel should be 
placed as illustrated.—R. W. 
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P TO a dozen spools of 
thread may be kept in 
this neat spool holder. The 
cover is fitted with a revolving 
catch. 
Mount a disk of 1” stock on 
a faceplate and recess the 
front as indicated, leaving a 
raised table in the center for 
the latching mechanism. Turn 
the rim large enough to give 
clearance for the coffee - can 
edge after painting. Bore the 
center recess and the six peg 
holes. 
Turn the lid and screw it 
to the can bottom. The handle 


pivot must turn freely in the hole, and 
is slotted for the handle. The latch-rod 
catch, bent from stiff metal, is held with 
a through-pin and a binding of fine wire. 
Cut slots in the bottom center hole to 
admit the catch, and insert a washer filed to corre- 
spond, to take the wear. Insert the handle pivot in the 
lid and screw a retaining washer on the lower end. 
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HALF-HANDLE 


LATCH DETAIL 


The cover of the spool holder locks by a twist of the 
wrist. The original was painted yellow and sage green 


An Unbreakable Rod for Stirring 
Photographic Chemicals 


Gass stirring rods have to be handled very carefully, 
but an unbreakable rod for photographic use may be made 
by covering a piece of 4” wooden dowel with high-grade 
rubber tubing. Let the tubing extend for 4%” at one end. 
Wash this end out with turpentine, fill it with rubber 
cement, and let it dry. It may then be clamped together 
to form a flexible scraper. Separate rods should be made 
for the developing and fixing baths. The rubber is im- 
pervious to all but strong acids and caustic alkalies. 

When a glass stirring rod is used, it may be improved 
by slipping the stopper from a bottle of tincture of iodine 
on the end. This aids in stirring and crushing.—N. S. 
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Clothesline Props Hang 
Neatly on Garage Wall 


CLOTHESLINE props will stay clean and 
last longer if they are hung up when not 
in use on long brass screws driven into 
the outside wall of the garage, or on nails 
inside the garage if the height is sufficient. 
Keep the props well painted—J. L. D. 


TILT WHEEL 


DRILLED AND COUNTERSUNK 


FOR WOOD SCREWS Fence GRIP 


FLUSH WITH TABLE 


Plywood Extension Improves 
Small Circular Saw Table 


MANY small home workshop circular saws of 
the type illustrated above can be made more 
serviceable for large work by adding a home- 
made extension table. The extension shown was 
constructed from the plywood lower shelf of a 
discarded tea wagon. Cleats were added as in- 
dicated in the drawing so that it could be fas- 
tened with countersunk wood screws to the 
original saw table. It is important, of course, 
that the joining edges be flush and true and 
that the extension be absolutely level.—H. S. 
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OIL STAINS 


Standard oil stains may be mixed and 


applied to wood as follows: 


[PAINTING] 


this to a paste, then transfer to a 
suitable 1-gal. container and fill with 


1. For the liquid vehicle, mix 1 part 
benzol, 1 part turpentine, 4 part four- 
hour varnish, and 2 parts gasoline. 


2. Weigh out 2 oz. of oil-soluble 
etable can. (If a stronger stock solu- 
tion is desired, use 4 oz.) 


3. Immerse the can in hot water 
away from any flame, and fill the can 
two thirds full with the solvent. Stir 


solvent to make 1 gal. Let stand 
twenty-four hours. Stir well before 
using. 


4. Apply to well-sanded wood with 
a 3X black China bristle brush. Wipe 
with rags to an even shade; or if a 
high-light effect is desired, wipe off 
lighter in the proper places. 


5. Dry twenty-four hours in a 
warm room before finishing. 
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Keeping Chaff from Grease 
Cups of a Threshing Machine 


WHEN grease cups are being filled around 
a threshing machine, dust and chaff get into 
the grease left exposed in the bottom part of 
the cup. This can be prevented, as shown 
above, by covering the exposed part with a 
tin can from which the top has been re- 
moved.—N. W. 


Sharpening saws properly involves many 
problems, and the data sheet below is the 
first in a series that will cover the subject. 


Hardware Sorting Tray 
for Use with Jars 


IF SCREWS, bolts, washers, and other hard- 
ware are kept in glass jars, it pays to make 
a sorting tray on legs like the one illustrated 
below. The contents of a jar can be poured 
into the tray for selecting the required part. 
The empty jar is then placed under the tray, 
the cork pulled out, and the unwanted parts 
are scraped back into the jar through the 
hole. The tray is merely an 8” diameter pie 
tin mounted on a ring cut from %” wood 
and raised to the height of the jars on four 
legs. A hole about 114” in diameter should 
be cut in the bottom.—J. S. BOREN. 
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| HANDSAWS—JOINTING AND SHAPING 


[WOODWORKING] 


Joint a ripsaw or crosscut saw by 
running a flat mill file or a saw joint- 
er back and forth over the teeth until 
every one has been touched. Shaping 
is necessary only when the teeth are 
very uneven; they must then be filed 
to correct shape and the gullets to 
uniform depth. Clamp the saw in a 


RIPSAW 


“CROSSCUT SAW 


UNEVEN RIPSAW TEETH 


JOINTED RIPSAW TEETH 


saw-filing vise and file straight across, 
disregarding the bevels. File down 
into the gullets until one tooth is 
brought to a point, and until half of 
the flat top of the next tooth has been 
removed. File the next gullet the 
same way, and continue to the end 
of the saw. 


SOINTING WITH 
‘SAW JOINTER 
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HEMICALS that glow with magic 

colors in the dark, under invisible 
illumination with “black light,” have 
been applied to theatrical costumes 
and decorations with spectacular effect. 
Your own home laboratory can be the stage 
for equally striking experiments with these 
substances, which possess the curious proper- 
ty known as fluorescence. Also, you can pre- 
pare other substances that shine in the dark 
through the phenomenon called phosphores- 
cence—which is distinguished from fluores- 
cence by the fact that phosphorescent chemi- 
cals continue to glow for some time after re- 
moval from the light that excites them. 

To make a phosphorescent preparation, 
simply break off the point of an indelible lead 
pencil and pulverize it thoroughly with a 
pinch of powdered boric acid (boracic acid), 
which you may find awaiting use as an eye 
lotion in the family medicine chest. Heat the 
mixture in a tin-can lid with the aid of a 
Bunsen burner, an alcohol lamp, or 


ODD STAGE EFFECTS, like these 
dancing marionettes, can be produced 
by coating with substances that glow 
under ultra-violet light. Below, the 
heated mixture of indelible-pencil 
lead and boric acid absorbs light and 
shines after the flash is turned off 


preparation glow vividly. 
gradually dim and disappear. 

You can obtain phosphorescent light of dif- 
ferent colors by heating boric acid powder 
with household dyes, or with a bit of fluores- 
cein, and varying the heating so that the 
boric acid is only partly fused. 

For black-light experiments with fluores- 
cent chemicals, you will need a source of 
ultra-violet rays. The handiest is an argon 
lamp bulb, which you can obtain from any 
large electrical store for about half a dollar. 
Screwed into any lamp socket providing the 
ordinary house current of 110 volts, it emits 
a quantity of invisible ultra-violet light, be- 
sides some visible violet light. The lamp 
bulb may be fitted with a cup-shaped shade, 
to concentrate its rays upon your chemical 

bench, and to screen the visible light 


Its light will 


the kitchen range. The pulverized B from your eyes so that it will not 
mass will twist and squirm, finally y interfere with your observations. 

becoming shiny and glasslike. When R AYMOND Many other sources of ultra-violet 
the lid and its contents have cooled, light are available for your experi- 
hold the product close to an electric B. WAILES ments. Even direct sunlight will en- 
light. Then turn off the light, and if able you to observe the fluorescence 
the room is dark you will see the e of a few chemicals, though in most 
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cases the brightness of 
the visible part of the 
sunshine masks their flu- 
orescent glow. A photo- 
flood lamp will provide 
you with black light if 
you inclose it in a well- 
ventilated box, lined with 
asbestos paper, and let 
light emerge only through 
a window of special ultra- 
violet filter glass. This 
purple-black glass, opaque 
to practically all but ultra- 
violet rays, may be ob- 
tained from dealers in 
scientific apparatus and 
chemicals. If your home laboratory does not 
have 110-volt current on tap, you can pro- 
duce ultra-violet light of sufficient intensity 
for many experiments with an iron spark 
gap, connected to a battery-operated spark 
coil. 

To start your black-light experiments, you 
need look no farther than your own house- 
hold for fluorescent materials. Ordinary ma- 


oe 


Ultra-violet rays affect camera film more strongly than ordinary visible 
light does, as proved by this simple test with a light-sensitive solution 


chine oil, exposed in a darkened room to your 
source of ultra-violet rays, will glow with 
blue light. So will petroleum jelly from the 
medicine cabinet. Calomel, or mercurous 
chloride, in solid form, will fluoresce under 
like conditions with a peculiar orange-gold 
color. Pyrogallic acid, familiar as a photo- 
graphic developer, also exhibits fluorescence 
upon exposure to black light. However, more 


Here's a spectacular stunt of chemical magic—writing in letters of flame on a "blackboard" of 
white cardboard. The chalk has been dipped in a chemical that fluoresces under ultra-violet light 
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spectacular tricks of chemical magic can be 
performed with anthracene, a _ coal-tar 
product that will glow vividly with a yellow- 
ish-green color in ultra-violet light. Dissolved 
in benzine (benzol), gasoline, or xylene, it 
makes an invisible ink with which you can 
write secret messages on paper. When the writ- 
ing dries, it cannot be seen in ordinary light. 
Hold it before ultra-violet rays ina dark room, 
however, and it will glow in letters like fire. 


ERE is an entertaining variation of the 

stunt, to perform before your friends. 
Darken a room in which you have set up a 
white sheet of cardboard as a “blackboard.” 
Dip a stick of chalk momentarily in a xylene 
or benzene solution of anthracene, and let 
the chalk dry. Then write with the prepared 
chalk upon the white “blackboard,” which 
must be illuminated meanwhile by black 
light. The message will be traced in fiery, 
glowing letters, with mystifying effect that 
you can enhance by clever showmanship. 

Small dolls, whose clothing has been dipped 
in anthracene solution and dried, will also fit 
well into any program of chemical magic. 
They glow weirdly when you make them 
dance under black light. For a two-color 
effect, impregnate only part of the clothing 
with the anthracene solution, and the rest 
with a solution of sodium salicylate in water. 
When dry, the latter fluoresces under black 
light with a pale-blue color. 

Even in daylight, a solution of fluorescein 
in water will visibly fluoresce. A mere speck 
of the chemical, no larger than a pinhead, 
will suffice to make a quart of 
solution. To help dissolve the 
fluorescein, add a gram or 
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quarter teaspoonful of sodium hydroxide 
(lye) to the water. The fluorescence of the 
solution becomes far more vivid under black 
light. Use the liquid to fill a round-bottomed 
flask, or a burned-out electric light bulb with 
the base removed, and you will have a “crys- 
tal-gazing globe” that will magically glow in 
the dark when illuminated by ultra-violet 
rays. 

To make another preparation whose fluor- 
escence can be seen in sunlight, add a solu- 
tion of ammonium fluoride to a solution of 
uranium nitrate until no more precipitate 
forms. Filter off the precipitate, which is a 
uranium compound called uranyl ammonium 
fluoride. Wash it with alcohol while it is 
still on the filter paper, let it dry, and then 
promptly stopper it in a bottle. This solid 
substance, like the fluorescein solution, fluor- 
esces much more brilliantly in the dark, 
under an argon lamp. 

Increasing the power of your black-light 
source enhances the luminous response of 
fluorescent substances, and you can do this 
by mounting several argon lamps close to- 
gether on a board. Wire them in parallel, or 
so that each receives its supply of current 
independently of the rest. As the argon bulbs 
consume only two watts apiece, a dozen or 
two of them would use no more current than 
a standard twenty-five or fifty-watt bulb. 

To observe fluorescent effects at their best, 
another expedient is to place the substance 
under observation in a homemade viewing 
box, which is used in conjunction with your 
source of black light. A sliding cover on the 
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SUN-TAN OINTMENT. You can dem- 
onstrate how popular lotions prevent 
sunburn by shielding the skin from 
ultra-violet rays. Your test lotion 
is mixed from lanolin, paraffin oil, 
and a few phenol salicylate tablets 
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VIEWING 


HOMEMADE VIEWING BOX. Fluorescent effects are 
seen to best advantage in a viewing box, which you can 
make for yourself. Black light is admitted through a win- 
dow of filter glass, and you view specimens through a hole 


FILTER 
GLAss: 
FLUORESCENT 
| SPECIMEN 


box will facilitate inserting 
and removing your speci- 
mens. Fit one end of the 
viewing chamber with a win- 
dow of ultra-violet filter 
glass, of the special type pre- 
viously mentioned, which is 
available in several sizes. 
While the window admits 
black light to the specimens in the box, you 
can view them through a hole cut in the top. 
Any leakage of visible light into the box may 
be prevented by surrounding the peep hole 
with a masklike shield that fits your nose 
and forehead. 

Such a viewing box will enable you to 
observe the fluorescence of many more sub- 
stances. Common buttons glow with a blue 
color, which cannot be seen by the unscreened 
argon lamp because its own visible light 
masks the faint blue fluorescence. Uranium- 
tinted glassware, yellow-green in color and 
found in many households, will also fluoresce 
in the viewing box. 


YES in particular are apt to exhibit fluor- 
escent properties under the rays. An al- 
coholic solution of rhodamine will glow red. 
A solution of uranin in water will shine 
with yellow light. Many minerals, too, show 
fluorescence. Some substances—including the 
preparation of boric acid and a dye, de- 
scribed in an earlier paragraph—are both 
fluorescent and phosphorescent. 

Camera fans know that light rich in ultra- 
violet rays will act much more strongly than 
visible light alone upon a photographic film. 
You can easily make a light-sensitive solu- 
tion that will respond to different kinds of 
light in similar fashion. Dissolve about five 
grams, or a teaspoonful, of ammonium oxa- 
late in 100 cubic centimeters (about three 
and a half fluid ounces) of water. Make an- 
other solution of five grams, or a half tea- 
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spoonful, of mercuric chloride in the same 
amount of water. Mix the two solutions and 
filter. Place equal amounts of the filtered 
mixture of liquids in each of three test tubes. 

Expose one tube overnight to light from an 
argon bulb, and another tube, for the same 
length of time, to the light of an ordinary 
electric-lamp bulb. A screen may be placed 
between the bulbs so that each tube is illumi- 
nated by only one type of light. Meanwhile 
keep the third tube in a dark place to serve 
as a “blank” or reference standard. 

After twelve or more hours, you will find a 
considerable deposit of white crystals in the 
tube exposed to the argon lamp. The test 
tube lighted by an ordinary bulb will contain 
only a third or fourth of this amount, and 
none at all will be found in the tube kept in 
the dark. Ultra-violet rays, most abundant 
in the first case, promoted a reaction be- 
tween the ammonium oxalate and mercuric 
chloride to produce the white precipitate, 
which consists of mercurous chloride. 

Sunburn is another sort of chemical action 
produced by black light. ‘“Sun-tan oint- 
ments,” popular at this time of year, prevent 
sunburn by shielding the skin from an over- 
dose of the ultra-violet rays in sunlight. To 
show how they filter out the rays, heat about 
five cubic centimeters (a teaspoonful and a 
half) of liquid paraffin oil or petroleum jelly. 
Dissolve two or three salol (phenol salicyl- 
ate) tablets in the hot oil or jelly. Mix the 
product with about ten grams of lanolin to 
form an ointment. (C 2) 


Ice placed in boil- 
ing water chills it 
more than ice water 
at same temperature 
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Freaks of Surface Tension 
WET two toothpicks thoroughly. 


Placed near each other in a pan of 
water, they will drift together. So 
will a pair of dry toothpicks, lowered 
so carefully to the surface of the water 
that their tops and sides do not get 
wet. Now repeat the experiment with 
one wet toothpick and one dry one. 
Gently move the first toward the second 
as shown in the photograph, keeping 
them parallel, and the dry toothpick 
will be pushed away before contact oc- 
curs. The small sketches show how the 
varying effects of surface tension play 
these strange tricks, causing attraction 
or repulsion, as the case may be. 
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increasing distance, green shows more brightly than red 


ATTRACTION 


ATTRACTION 
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Floating toothpicks attract or repel each other strangely 


OUR equal amounts of boiling water into two 
containers. 
quantity of ice water chilled to thirty-two degrees 
F. Add a like amount of melting ice, at the same 
temperature, to the other portion. Stir each. The 
water in the first container drops from 212 to 
about 122 degrees, a thermometer will show. But 


To one portion, add an equal 


the second portion, when the 
ice has melted completely, 
drops to about fifty degrees! 
The extra heat stolen from 
the water is the amount re- 
quired to change ice from a 
solid to a liquid, without al- 
tering its temperature, and 
is called the latent heat of 
fusion. 
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Color Vision Changes 
as the Light Fades 


Cover half of a flash-light lens 
with red paper and the other half 
with green, using several thicknesses. 
In a dark room, shine the lamp on 
white cardboard at close range. The 
red patch of light looks brighter. 
Slowly move the flash light away 
from the cardboard screen. The 
green light gains in relative bright- 
ness, finally surpassing the red. Dim 
light alters the eyes’ sensitivity to 
colors, which explains why red flow- 
ers turn black as twilight falls, while 
blue ones keep their color longer. 
The greens are last to fade as fail- 
ing light makes all look gray. 
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IN EASY TESTS 


Test Shows Differences 
in Liquid Viscosity 


Support three or four long glass tubes 
in an upright position, and plug the 
bottom of each. Fill one tube with water 
and the others with different liquids. 
See how long it takes ball bearings, 
dropped in the top, to reach the bottom 
of each tube. This depends upon the 
viscosity, or internal friction, of the 
particular liquid. If a ball takes one 
second to traverse the tube of water, it 
would require only a third of a second 
to fall through a similar column of ether. 
In olive oil, it would take eighty seconds; 
in glycerin, twelve and a half minutes; 
while if it were dropped in pitch, it 
would take 10,000 years! 


Ball bearings fall 
through different 
liquids in tubes 
at different speeds 


Blow the whistle, and the mouse jumps obediently into the jar 


Sometimes You See Things 
by Not Looking at Them 


AFTER several minutes in a dark room, look 
through a pinhole in cardboard at a flash light 
covered with green paper. The faint green light 
disappears if you gaze straight at it, but can be 
seen if you turn your eyes slightly aside. Astrono- 
mers must do the same to see faint stars. In the 
daytime, you see things most clearly by looking 
directly at them, so that the image falls on the 
center of the retina. When your eyes adapt them- 
selves to darkness, however, the surrounding part 
of the retina becomes more sensitive than the center. 
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Toy Mouse Demonstrates Resonance 


TIE a stretched piece of paper over 
half the mouth of a glass jar. Place a 
toy mouse or other small object near 
the edge. Blow a blast on a whistle. 
If the whistle’s pitch matches the 
natural pitch or vibration period of 


_ the air column in the jar, which may 


be “tuned” to resonance by adding 
water, it will make the paper vibrate, 
and the mouse will dance about and 
jump into the jar. Notes of any other 
pitch will have little or no effect. 


The spot disappears if you look right at it 
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Treating shells with dilute acid to remove the limestone that 
gives them strength. Note similarity between photomicrograph 
rs 


of a shell (ci 


has a sidewalk constructed of hex- 

agonal stone blocks closely fitted to- 
gether. Breakfast sausage comes incased in 
thin protective membranes. 

You probably won't see any connection be- 
tween the Washington sidewalk and the 
breakfast sausage until you turn your micro- 
scope on a piece of shell from an oyster, mus- 
sel, or other bivalve. And then, as you have 
noticed before in the course of your micro- 
scope adventures, you will see that man is 
just a big copy-cat; that nature, millions of 
years ago, was building structures like the 
prismatic sidewalk, and was protecting her 
building blocks with thin membranes like 
present-day sausage casings. 

A bivalve shell is one of the most fasci- 


A CERTAIN street in Washington, D. C., 
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ving blocks in sidewalk ct right 


nating objects you can examine with your 
microscope. You can spend an evening or 
two with it, and not lose interest. Even 
though you don't live near the ocean, you can 
find oyster shells and souvenir shells in the 
stores of any village or town. You can get a 
mussel shell in almost any stream whose 
water contains carbonate of lime. Select 
specimens having shiny, pearly interiors. 

Maybe at first sight the shell you have 
doesn't look very interesting, except, per- 
haps, that the inside surface has a beautiful 
iridescence characteristic of mother-of-pearl. 
But with your microscope you will find that 
there is plenty of interest there. 

When nature devised the mollusk shell, she 
had a number of problems to solve. She had 
to use easily obtained material, employ a 
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system of construction that would permit 
gradual growth, develop an arrangement of 
units that would give the required strength, 
and, finally, provide a means of protecting 
her work from surrounding detrimental con- 
ditions. 

With a moderate power, say fifty diame- 
ters, examine the outer surface of a shell. 
You probably will be surprised to find that it 
has a definite and very beautiful structure. 
The surface, usually colored some shade of 
brown, is revealed by the magic lenses of 
your microscope to be made up of 


ment very much like that of the blocks in 
that Washington sidewalk. 

Slide the shell sidewise until you can focus 
on a point at the very edge where the shell 
has thinned out until you can almost see 
through it. Here, again, you will observe the 
hexagonal-prism arrangement. Turn the shell 
over and focus again near the edge. You will 
see that the other side shows the prismatic 
arrangement, too. 

You have been looking at the ends of tiny 
prisms consisting mostly of limestone. The 

building material (calcium carbon- 


innumerable little blocks nestling By ate) from which the prisms were 
together so closely that there is not fashioned was obtained from the wa- 
an opening anywhere between them. MMORTON C.__ ter inwhich thecreature bearing the 
Study the blocks carefully, and you shell lived. Had that water contained 
will observe that many of them are WALLING no lime, there would have been no 
six-sided. Here, then, is an arrange- e shell—probably no animal. By now, 


Ashell treated with acid and placed under a micro- 
scope reveals its skeleton of thin animal membrane 


In moking a shell section, grind it flat and polish 
it on a razor hone lubricated with water. Then... 
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To obtain a cast of a shell’s surface detail, apply 
a coating of collodion, let it dry, and peel it off 


using hot balsam, cement the polished surface toa 
microscope slide and grind and polish the other side 
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Magnified portion of a section of mother-of-pearl 


you probably have begun to wonder what 
holds the blocks of lime together. And if you 
know anything about streams and lakes, you 
wonder how the shell has managed to remain 
reasonably intact when there is often car- 
bonic acid in the water. An acid, you know, 
dissolves limestone. 


At top, how the 
slide trays fit 
inside the cabi- 
net. Below, the 
completed unit 
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Why not see what an acid will do to 
the shell? Make up a dilute solution of 
any acid such as sulphuric, nitric, hydro- 
chloric or acetic (even vinegar will do), 
and place the shell in it. If the acid is 
strong, vigorous bubbling will be noted. 
It is best to use an acid solution not 
strong enough to cause violent bubbling. 
Leave the shell in it for several hours. 

After the bubbles have ceased to form, 
you will not see much change in the ap- 
pearance of the piece of shell. Pick it up 
carefully with tweezers, however, and 
you will find that it is now soft and pli- 
able. Carefully transfer the specimen 
to a slide and examine it with your mi- 
croscope. You will see the same pris- 
matic structure, but since you know the 
limestone has been dissolved, the prisms 
must be made of something else. With 
teasing needles you can tear the prisms 
apart easily, and in this way you find 
that they are a skeletonlike framework 
of thin, animal membrane. 

Nature, with characteristic cunning, 
had wrapped her carefully made carbonate 
crystals individually in a tough membrane to 
protect them from harm, particularly from 
the action of carbonic acid. If you remove 
the outer layer of the membrane carefully 
from the acid-treated specimen, you will find 
a network of hollow cells formed by strips of 


© YOUR MICROSCOPE 


i, YOU have trouble storing micro- 
scope slides? The usual method 
is to use a box or drawer having 
notched strips to hold the slides on 
edge. Although generally satisfactory, 
this has some drawbacks. Chief 
among them is the fact that some 
slides are damaged by remaining on 
edge for weeks and months. 

Here is a storage arrangement 
that is an improvement over those 
usually employed. It provides for 
all the slides to be supported flat, 
where their labels can be read at 
a glance without moving any- 
thing. Furthermore, it is a simple 
matter to pick up a slide; you simply 
press on one end with a finger, the 
other end pops up, and you grasp it 
easily. 

Make a series of shallow trays and 
a box or cabinet to keep them in. The 
tray bottoms consist of sheets of stiff 
sheet metal, such as galvanized fur- 
nace iron, which slide in saw grooves 
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the membrane that filled the 
thin spaces between crystals. 

Going back to the point where 
you were looking at the inside 
surface of an untreated shell, 
near the edge, you found that 
the crystalline arrangement was 
visible there. Now move inward 
from the edge, and you note an 
abrupt and extensive change in 
the landscape. Instead of a mo- 
saic of prisms, you find a maze 
of fine, wavy, nearly parallel 
lines that remind you perhaps 
of the grain of yellow pine, 
cypress, or other wood. This is 
the mother-of-pearl lining of the 
shell, or the nacre. 

You may have difficulty in 
seeing the lines at first. Use at 
least fifty diameters, and ar- 
range the illumination so that 
it strikes the surface obliquely 
from one side. By moving the 
lamp up and down, and forward 
and back, you will find the best 
position. Incidentally, the crys- 


talline layer can be examined in this way too, but 
it usually looks better by transmitted light, if the 


shell is not too thick. 


The mother-of-pearl is made up essentially of 
numerous, very thin folded (Continued on page 234) 


Cuttlefish shell is 
soft enough to be 
cut with a knife. 
Right, magnified 
section of the shell 


SLIDES WILL BE SAFE AND ACCESSIBLE IN THIS CABINET @ 


cut in the sidepieces of the 
cabinet. Each tray has a frame 
made of wood or metal, and 
these are divided into recesses 
or compartments for the slides. 
Each slide is supported by two 
thin strips of wood or cardboard 
running parallel to its shorter 
edges and about 14” from them. 
This arrangement enables the 
slides to be tilted by pressing 
down on one end. At right 
angles to the supporting strips 
are spacing strips, which can be 
match sticks, held in place with 
glue. It is not absolutely neces- 
sary to use these spacers, but 
they provide some protection 
for the slides and therefore are 
worth the extra effort. : 

Dimensions and arrangement 
of parts for a typical cabinet 
are shown in the accompanying 
drawings, which you will find 
easy to follow. 
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These drawings give full details for constructing the cabinet 
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New Developments in 


This television unit can be coupled to your regular broadcast receiver 


Flexible Phonograph Disk 
for Home-Recording Use 


So FLEXIBLE that it can be bent almost 
double without breaking, a phonograph disk 
for making home recordings is now being 
marketed for radio experimenters and others 
interested in sound reproduction. The disk 
is made of fiber to which a thin film of plastic 
material is added under pressure at intense 
heat. It is said to be fireproof. 


Don't try this with an ordinary phonograph record! 
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ITH the compact tele- 

vision converter unit 
illustrated in the photograph 
at the left, your regular 
broadcast receiver can be 
used to receive the sight-and- 
sound programs now being 
broadcast on regular sched- 
ules. Connected to a receiver, 
it not only provides the neces- 
sary vision circuit and cath- 
ode-ray viewing screen, but 
it serves as a converter to 
adapt the regular broadcast 
circuit in the receiver to the 
ultrashort waves on which 
the sound accompanying the 
“vision” programs is sent 
out on the air. The sound 
signals are separated by the 
converter and then fed into 
the broadcast receiver’s am- 
plifier and loudspeaker. A 
33% by 4% inch image is pro- 
duced on the unit’s viewing 
screen. The cabinet can 


either be placed on a table or 
on top of the regular broad- 
cast receiver. 


New Waofer-Thin Phones 
Are Light in Weight 


ONLY three eighths of an inch thick— 
slightly thicker than a pencil—new head- 
phones just introduced have the added feature 
of light weight to appeal to amateur and 
professional radio operators who wear head- 
sets for long hours at a stretch. The crystal 
elements of the receivers are housed in her- 
metically sealed aluminum cases, and com- 
position diaphragms eliminate chatter. 
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the Radio World 


“Staticless’’ Radio StationCompleted 


THE WORLD’S first “‘staticless” radio station is now operating 
near New York City. From its giant 400-foot tower overlook- 
ing the Hudson River, daily test programs are being broadcast 
on the ultrashort waves over a radius of 100 miles. The “‘static- 


less” radio system, de- 
vised by Major Edward 
H. Armstrong, (P.S.M., 
July '35, p. 16), makes 
use of an entirely new 
method of imprinting 
the voices and music on 
the radio waves. In 
regular broadcasting, 
wave strength is varied 
by the sound volume. 
In the new system, the 
strength of the waves 
is kept constant while 
the width of the wave 
band is varied. Because 
this creates a wave pat- 
tern unlike static, 
natural interference as 
well as unwanted cir- 
cuit noises are com- 
pletely suppressed. 


Tiny Loop Antenna 
Built into Radio 


OF SPECIAL design and shield- 
ing, midget broadcast receivers 
with built-in, loop antennas 
are now available, thus dis- 
pensing with outdoor or around- 
the-room aerials. Increased 
selectivity and less static are 
claimed for the sets. 
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At left, amplifiers in the new 
staticless transmitter. Above, 
its 400-foot-high antenna tower 


Mike Picks Up Only WhatlsWanted 


BY FLIPPING a switch 
attached to its base, a 
microphone just mar- 
keted can be made 
sensitive to sounds com- 
ing from in front, from 
two sides at once, or 
from all sides at once, 
as desired. Actually 
two microphones in one 
—a bidirectional unit 
and a nondirectional 
instrument—the output 
of each runs to the 
switch which cuts in 
one or the other, or 
both in series. In the 
latter position, the units 
are sensitive only to 
sounds coming from the 
front, as in the diagram. 
Designed for both radio 
and public-address sys- 
tems, the mike is quick- 
ly adaptable to the 
needs of any size studio. 


Unidirectional Bidirectional Nondirectional 


MICROPHONE 


SPEAKER 


(RECEIVES SOUNDS 


SINGER FROM ANY. ANGLE) 


How the switch controls the microphone 
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Easily Assembled Unit 


ITH the easily assembled unit illus- 
Wises you can convert your regular 
superheterodyne set into a “diversity 
receiver” that will provide signals of constant 
strength free from the bothersome fading so 
common to short-wave reception and often 
experienced on the broadcast band. Called a 
“diversity coupler,” the unit operates on the 
same principle as the “diversity receivers” 
(P.S.M., Mar. '39, p. 222), but what the re- 
ceivers do electrically, the coupler does me- 
chanically). 
The secret of diversity reception is based 
on the fact that the degree of fading of a 


By ARTHUR C. MILLER 
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All connections must be soldered carefully, and a metal shield, 
as at the right, must be used to eliminate radio interference 


given signal varies with different antennas. 
The coupler, acting as a link between two 
antennas—one vertical and the other hori- 
zontal—and the receiver, automatically 
couples the receiver by means of a motor- 
driven variable condenser to the antenna pro- 
viding the stronger signal. 

The coupling condenser, sold complete with 
its motor, consists of three plates, two sta- 
tionary and one movable. One stationary 
plate is connected to the vertical antenna, 
the other to the horizontal antenna, while the 
movable plate is wired to the receiver’s an- 
tenna terminal. As the signal in one antenna 
or the other fades, the movable 
plate is turned automatically to 
a new position. Thus, the an- 
tenna receiving the stronger 
signal becomes “capacity cou- 
pled” to the receiver in di- 
rect proportion to the signal 
strength. 

Three tubes are used in the 
coupler circuit, a 6B8G ampli- 
fier, a 2A4G control tube, and a 
25Z6 rectifier. The 2A4G, the 
heart of the circuit, acts as a 
sensitive relay to control the 
tiny magnetic motor that op- 
erates the dual coupling con- 
denser. When the signal fades, 
this tube allows current to flow 
to the motor until the condenser 
has been adjusted to the new 
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setting for maximum signal 
strength. The action is en- 
tirely automatic, and so 
swift that audible signal 
strength is constant. 

In wiring the circuit, fol- 
low the diagram carefully. 
Make sure that all connec- 
tions are well soldered, 
since any poor joints will 
cause losses that will com- 
pletely upset the balance of 
the hook-up. When connect- 
ing the coupler to your re- E . 
ceiver, use shielded cable How the various parts are arranged above and below the metal 


and ground the outer chassis. The tiny motor, which turns the dual condenser to tune in the 
sheathing as indicated. antenna giving the strong signal, is on the top face of the chassis 


Shielded cable also should = - ee — 
be used for the antenna : : . 
lead-ins. A wafer adapter 
can be used to make the 
necessary connection to the 
plate prong of the receiv- 
er’s last intermediate-fre- 
quency tube, as shown in 
the diagram. 

To adjust the coupler, 
tune in a short-wave signal 
which is fading, as indi- 
cated by the rise and fall in 
volume, or by the fluctua- 


7. VERTICAL ANT. 
TO ANT. 


HORIZONTAL ON SET 


ANTENNA 


VERTICAL ° 
ANTENNA ~_ 


SHIELDED CABLE 
(GROUNDED TO 
COUPLER CHASSIS) 

Z \ 


COUPLER 
7 

4 
SHIELDED 


SELECTING 
CONDENSER, 


7 rehisg 


OF FINAL 
/|.F TUBE 


SHIELDED CABLE 


{GROUNDED To 
COUPLER CHASSIS) 


These drawings show how the coupler is connected to receiver and antennas, and the complete wiring diagram 
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A close-up of the motor that turns the dual condenser 


tions of the visible tuning meter if the set is 
equipped with one. Then advance the sensi- 
tivity control or 500,000-ohm potentiometer 
until the signal remains constant. Do not 
turn the control too far or the motor will 
tend to operate continuously. It is best to 
adjust it to a point just below that of maxi- 
mum response. The best point can be per- 
manently marked on the dial with a pencil. 
Some experimenting may be necessary in 
placing the two antennas for best results. 


LIST OF PARTS 
FOR RADIO-FADING ELIMINATOR 


Antenna - selecting condenser, 
motor. 

Plate transformer. 

Filament transformer. 

Intermediate - frequency transformer, 
455 Ke. 

Trimmer condenser (C-1). 

Condenser, 10 mfd., 300 volt. 

Fixed condenser, 20 mmfd. 

Tubular condenser, .5 mfd., 200 volt. 

Tubular condenser, .1 mfd., 200 volt. 

Tubular condenser, .1 mfd., 400 volt. 

Mica condenser, .0005 mfd. 

Two resistors, 150 ohm, % watt. 

Resistor, 1 meg., % watt. 

Resistor, 100,000 ohm, % watt. 

Volume control (500,000 ohm) with 
switch. 

6B8G tube. 

2A4G tube. 

25Z6 tube. 

Three octal sockets. 

Toggle on-off switch. 

Special chassis with cover and bottom 
plate. 

Miscellaneous:—Nuts, clips, washers, 
lugs, wire, etc. 


and 
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ALL-WAVE 


ERE is an inexpensive alternating or 
direct-current receiver that covers all 


the wave bands from 430 to 10,000 
kilocycles. It is of the regenerative type, but 
the functions of regeneration and detection 
are separate. Regeneration is furnished by 
a 6C5 tube and is controlled independently 
of the 6J7 detector tube, while the output 
tube, a 25L6, provides ample power for a 
6-inch dynamic speaker, as well as earphones. 

Contributing to the low cost of the set are 
the four tuning coils (In, Le, Ls, and Ix), 
which you can wind yourself with No. 26, 
enameled-copper wire, on tubing 114 inches 
in diameter. Three of these coils (Ln, Ls, and 
L,) are wound on one form as shown in the 
diagram below. The only coil you need buy 
is a universal-wound inductance coil (Ls) 
used to tune the circuit to the very long 
wave bands. It may have any inductance 
value from 2.5 to 60 millihenries. A tap 
switch instantly selects the coil for the wave 
length desired. It should be noted that the 
lower end of the coil (L;) goes to the cathode 
of the 6C5 tube instead of being grounded to 
the chassis. Plate voltage, and consequently 
the regeneration, of the 6C5 tube, is con- 
trolled by a .25-megohm potentiometer. 

As a safeguard, a “polarized” plug is used 
on the power cord. One blade of the plug is 
slightly wider than the other for easy identi- 
fication. When first plugging it into the out- 
let to be used with the set, take a 10-watt 
lamp and test to see if there is current flow- 
ing between the set chassis and a grounded 


- LOWER END OF COILS SouvERED 1d 
2 GROUNDED LUG 


Follow these specifications in winding the coils 
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' RECEIVER for Radio Amateurs 


wire. If there is, reverse the leads of the 
polarized plug. Thereafter, when the plug is 
inserted in the outlet in the same position, a 
solid ground connection to the chassis will 
entail no danger of a shock or a short. 

The 44-inch plywood panel measures 7 by 
141% inches, and the chassis and sides 
are cut from 18-gauge galvanized iron 


By 
GUY FOREST 


40001 
MFD. 


POLARIZED 
PLUG 
MOV, AL=D.C, 


or cold-rolled sheet steel, and bolted together. 
A 50 to 150-foot antenna, with the antenna 
coupling condenser set near maximum ca- 
pacity, will work best for the longer wave 
bands. On the short waves, an aerial wire 
from 5 to 25 feet long can be used. 


This view of the set 
shows the arrangement 
of the various parts 


You can switch from earphones to 
loudspeaker on any wave band 


0.25 MED. 
(400 v,) 


CLOSED-CIRCUIT 
WACK FOR 
PHONES 


FIELD-COIL 
?) (3000.0HMS) 


Two novel features of the hook-up are the polarized power plug, and the use of a separate tube for regeneration 
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Stunts for Car Owners 


Removable Signs for [a fige® gar 
Business-Pleasure Cars Bg 


F YOUR family automobile has to 
double as a business car, you can make 
an inexpensive advertising sign that is 
easy to remove or put into place. As 
shown in the drawings at the right, the 
advertisement is held in place by four 
vacuum cups bolted to angle 
irons which in turn are riveted 
to the rectangle of sheet metal 
that forms the painted sign. 
The signs can be stuck to the 
metal top of your car or to the 
hood. For best results the 
vacuum cups should be mois- -" 
tened before they are pressed a 
into place. If the sign is par- ~ Ne 
allel to the center line of the 
car, the effect of wind resist- 
ance is negligible—A. H. W. 


Vacuum cups hold these eas- 
ily made signs on the met- 
al top or hood of your car 


Rag on Oil-Gun Nozzle 
Collects Drippings 


PRESSURE-TYPE oil-spray guns sometimes 
have an annoying way of collecting oil around 
the nozzle. The oil runs down the barrel of 
the gun to the reservoir, making the tool 
messy and slippery to handle. I solved the 
problem by tying a piece of rag around the 
barrel of the gun just below the nozzle. It 
acts like a wick to soak up the oil and keep 
it from running any farther back toward the 
reservoir.—S. R. 


Homemade Bug Deflector 
Keeps Windshield Clean 


BuGs can be more than just something to 
slap at when you're out driving in warm 
weather. They can dirty up a car’s wind- 
shield in no time, particularly at night. I 
cut a bug shield out of sheet metal, shaped PIECE OF 
as shown, and fastened it on the radiator RAG 
grille of my car, extending about four inches 
above its top—not high enough to interfere 
with road visibility. Bugs that strike it are 
deflected, and the flow of air it creates turns 
aside many more that would otherwise hit 
the windshield. The deflector can be removed 
when it is not needed.—R. B. 
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KODAK 


PRICES 
SHARPLY 


REDUCED 


New Eastman Plant, extensive addition to camera 
factory already the largest in the world, as it will 
appear when completed. Here will be produced the 


Photog: phic in lustry. 


Building an addition to the world’s largest camera works 
means substantial savings on practically entire 1939 Kodak line 


T SEEMS that all America is making 

pictures. Wherever you go, you see more 
and more people carrying cameras. To meet 
this present greatly increased camera de- 
mand—and with an eye to the future— 
Eastman is now building an addition to the 
largest camera works in the world. 


Facilities never known before will cut 
manufacturing costs. In a sweeping reduc- 
tion, Kodak prices are now brought in line 
with these lower production costs to come. 
These savings to you apply on the newest 
and most popular models of the 1939 Kodak 
line. And they come to you in time to be 
ready for this year of World’s Fairs and 


EXAMPLES OF THE 
KODAKS | NOW 
Kodak Junior Six-20, Series II, 

Single lens ...........csceseseceees 
Kodak Junior Six-20, Series II, 

Bimat lens. .......eeeeeeeeeceneeenen 
Kodak Junior Six-16, Series II, 

Single lenasiissicsiscevavicdsaeucusiens 
Kodak Junior Six-16, Series II, 

Bimat lens.......0++eeeeeeeeeeseees 
Kodak Senior Six-20, K. A. i. 7.7 lens. 
Kodak Senior Six-20, K. A. f.6.3 tens, 

Diomatic shutter . 
Kodak Senior Six-20, K. A. f.4.5 lens. 
Kodak Senior Six-16, K. 

Kodak Senior Six-16,)K. 

Diomatic shutter.. 

Kodak Senior Six-16, 


$7.75 
10.00 
9.25 


11.50 
15.00 


19.00 
25.00 
17.50 


22.50 
29.00 


unusual vacation opportunities —the great- 
est picture-taking year to date. 


Own a brilliant, versatile, modern cam- 
era, Eastman quality throughout, ata price 
much lower than you expected to pay. See 
your Kodak dealer now... . Eastman Kodak 
Company, Rochester, N. Y. 


Going to the New York World’s Fair? 


Be sure to take your Kodak. Stop at the Kodak 
Building, where Eastman experts will advise 
you what to take and how to take it. And 
there you'll see the unique and gorgeous 
Cavalcade of Color—the Greatest Photo- 
graphic Show on Earth. Nothing like it has 
ever been seen before. Don’t miss it. 


PRICE REDUCTIONS 


MINIATURES | 
Kodak Bantam, K. A. f.6.3 lens. + $9.50 
Kodak Bantam, K. A. f.5.6 lens. + 16.50 
Kodak Bantam, K. A. Special 4.5 lens 27.50 
Kodak 35, K. A. f.5.6 lens. see 18,50 
Kodak 35, K. A. f.4.5 lens. 
Kodak 35, K. A. Special f.3.5 lens. 
Kodak Duo Six-20, Series II, K. A. 
§.3.5 lens (Compur-Rapid shutter)... 
Kodak Retina II, Anastigmat .2.0 lens, 
Compur-Rapid shutter (with field 
case).... + eeee6-140.00 120.00 


CINE-KODAKS 


Ciné-Kodak Eight, Model 20, f.3.5..... 32.50 29.50 
Ciné-Kodak, Model K, f.1.9 
(without case). . 


WAS 


Be sure to see your Kodak dealer about these remarkable price reductions. 


JULY, 1939 
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“Sure Keeps Models 


RUNNING 
FINE!” 


MOBIL HANDY OIL 


Alight, penetrating, non-gum- 
ming oil that is excellent for 
scale models. Lubricates all 
electric appliances, sewing 
and washing machines, bicy- 
cles, toys. Fine for automobile 
generators. Prevents rust. 
Convenient wall bracket free 
with every can. 


Mobil 
Handy Oil 


for automobile and 
Rouseheld uses 


MOBIL UPPERLUBE 


Add to your gasoline—reach- 
es the engine as a vapor. Pro- 
tects upper cylinder walls, pis- 
ton rings and valve stems 
frominternal rust and scuffing 
wear. Reduces carbon. 


— 
ee a) 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 


MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY -’MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 
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SLAT 


TWO-THROW 
CRANKSHAFT 
DRIVEN BY 
REDUCTION 
GEAR OF 

6-V. MOTOR 


6-V, MOTOR ON 

TRUNK FLOOR 
OPERATES 
SHUTTER 


How the shutter is con- 
structed and installed in 
the rear-window frame 


Rear Car-Window Shutter 
Operates Electrically 


TO BLOCK OUT distracting sunlight in the 
daytime, or the headlights of following cars 
at night, I built the electrically operated rear- 
window shutter illustrated above, which is 
controlled by a button near the driver’s seat. 
Three-eighths by 114-inch material was used 
for a wood framework that was clamped to 
the window frame. Venetian-blind slats serve 
as shutters. At the end of each slat I at- 
tached a brass clip having a \%-inch crank 
soldered to it. Notches were made in the 
frame, the slats laid in, and a brass strip 
screwed on the frame edge to hold the slats 
in place. A wooden connecting rod ties all 
the slat cranks together, making them all 
act as one. Cords fastened to the center of 
this connecting rod lead to a motor installed 
in the car trunk compartment directly below 
the rear window. I used an old six-volt motor 
and reduction gear once employed to operate 
a furnace damper. The cords are attached to 
a double crank connected to the reduction 
gear. Bowsers on the cords serve to take up 
the slack. Pressing a dashboard push button 
starts the motor, and the shutter slats can be 
stopped at any position by releasing the con- 
trol button at the proper moment, as they 
keep opening and closing as long as the push 
button is held down.—F. R. S. 
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—for MILDNESS 
fine old 


1 Kentucky Burley 
aged in wood 
—the FLAVOR 
of pure maple 
- sugar for extra 
good taste 
Velvet packs easy in a pipe 
Rolls smooth in a cigarette 


Better tobacco 
for both 


Copyright 1939, LicceTr & Myers ToBacco Co. 
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STANLEY 


EASY TO READ 


Stainless 
Joints 


“err oF No. 266 
Stanle “'Zig-Zag"' Rule 
With Vertical Figures 


Easiest of all folding rules 
to read. 6 foot. 


In 1850 the first Stanley Rule was made. Eighty- 
nine years of research and development have built 
a preference for Stanley Rules among all types of 
craftsmen who appreciate quality and design. 

The two rules shown here are outstanding in that 
they combine finest quality with an unmatched 
ease of reading. They are but two of scores of 
practical Stanley Rules all described in Stanley 
Tool Catalog No. 34. Write for your free copy. 


No. 6386 


Te Stanley "*Pull-Push” Rule 
rect Reading 


'| Black and white blade—you 
can almost read it in the 
dark, 6 ft. flexible-rigid blade 


how 9} 1. Ot stamey 3 


Red indicator on case points to exact 
inside measurement .. . no guesswork. 


STANLEY TOOLS 


Jivision of The Stanley Works, 106 Elm St. 


New Britain, Conn 
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Mailing Envelope Makes 
Sunshade Extension 


WHEN driving at an oblique angle toward 
the sun, so that its rays streamed in the side 
window, I found that the sunshade on my 
car, when swung into position, was not long 
enough to shield my eyes. This meant that I 
had to lean forward in an uncomfortable posi- 
tion to avoid the sun. To overcome this, I 
lengthened the shade by cutting out a paper 
sleeve from one end of a mailing envelope. 
This is slipped over the end of the sunshade 
so that it may be pulled out as an extension 
to the right length for keeping the sun off 
my face. When not needed, the extension 
telescopes back over the sunshade, where it 
is inconspicuous and does not interfere with 
the regular use of the device, and at the same 
time is ready for service.—W. C. L. 


Split Stick Retrieves 
Bolts Dropped in Pan 


SOMETIMES the simplest ways to do things 
around a car are the last ones thought of. 
I've often struggled 
to retrieve a bolt or 
nut that dropped 
down beside the mo- 
tor of my car, but 
recently I stumbled 
on an easy and effec- 
tive method. Merely 
split the end of a 
twig and use it as 
a long - handled 
clothespin to grab 
and lift the elusive 
part, as shown in 
the drawing at the 
left.—L. M. 
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iG PLUGS 
& Zap CHAMPION SPARKIN cain mnvion"> 
‘ALO ropnu CB YUNA 
CHa ACI sy, ne suvTe® 
HAMp,~VICK,4 iAMPION Lo? 
, fader 
~ re ¥ Te 
Fe VEE RMMe 3 
: BOUGIE 
MAMPIon CHAMPION 
TAND Srp, 


LE 
CANDEE xwiPto™ 
MMOYZI TZAMMION 


c 
BUJIAS “AMPIOy 
CHAMPION SVEGy 
Si CHAMPION 
TE BUJILERI 
CHa PLON, 
- MPIgn, OWA até og $:0005i 
AM, 
PION SYTYTys TULpp gk ER? 
vA 
” “FibiGurssyr ay 9 . aMPie 
“AMPIOn Oe <-9999 
CH. 
zx 5 PL Loge: PION SP, A RK * i you ate jcutions) aban the 
A AP R a ve Sey 


one PrANBo pEoywo Spark Plug Co., 901 Upton 
Ave., Toledo, O., and an idene 
tifying sheet will be sent you. 


Symbol of Better Engine Performance 
in ANY language 


Wherever modern internal combustion engines actwUpLua ~~ MODEL BUILDERS—ATTENTION! 
are engaged in serving humanity, either on high- Specially designed formodel 
ways, waterways or airways, on the farms, in the gas engines giving the same 
homes or in industry, Champions are recognized dependable performance as 
AMPION regular Champions. Abso- 
and preferred for the better performance they lutely gas-tight, alloy needle 
exact from every engine. Now Sillment-sealed point electrode, one-piece 
against troublesome gas or compression leakage, construction. If not, avail- 
i able through your dealer, 
common to ordinary spark plugs, new Cham- write Champion Spark Plug 


pions with their exclusive Sillimanite insulators 
set new and unequaled performance standards. 


V-3%” 24 Thread Company, 901 Upton Ave., 
y 


v2 


V4" 32 Thread Toledo, Ohio. 
65c 


IT’S THRIFTY TO INSTALL NEW SPARK PLUGS—Demand CHAMPIONS 
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LOOSE HANDLES 
QUICKLY MADE TIGHT 


M* a little Smooth-On No. 1 into a putty, 
put this into the opening, force the parts 
together, and in a few minutes the metallizing of 
the Smooth-On produces lasting tightness. Such 
repairs cost only several cents 
each and save the many dol- 
lars otherwise spent for re- 
newals that are no better. 

In addition to quick effective 
replacement of loose handles and 
knobs as suggested in the sketches, 
Smooth-On No. 1 enables you to 
stop leaks at cracks and joints in 
steam pipes, radiators and boilers, 
in water pipes and tanks, in gas 
pipes, in automobile radiators, 
engine water jackets, hose con- 
nections and in gasoline and oil 
lines, to make loose bolts, nuts, 
screws, etc., permanently tight. 

Smooth-On No. 1 after set and 
metallized holds water, steam, 
gasoline, oil, etc., under any pres- 
sure, and may be applied with 
equal success to any metal. It is 
also used for anchoring and tak- 
ing up looseness, and holds in 
masonry, tiled walls, slate, wood. 
etc. 

By doing your own household 
and automobile repairing with 
Smooth-On No. 1, all the Smooth- 
On repairs you make in a year, 
will probably cost you less than 
any one of them made by a pro- 
fessional mechanic—and you w 
be surprised at the ease of appli- 
cation and the number of places 
where Smooth-On can save money. 


Keep a can of Smooth-On No. 1 
in your tool box and be ready for 
emergencies. Do your own repair- 
ing and at the end of the year, you 
will find that your efforts have 
been handsomely rewarded. The 
free Smooth-On Repair Book gives 
full instructions. 

Get Smooth-On No. 1 in 7 02.) 1-Ib. 


or 5-Ib. tins at nearest hardware store 
or if necessary direct from us. 


SMOOTH-ON MFG. cO., 
574 Communipaw Ave., 
Dept. 58, Jersey City, N. J. 
Please send the free Smooth-On 
Repair Book. 


Doit with SMOOTHON 


Mail coupon for 


FREE BOOK 
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Designed for easy transportation, 
this boat is made in two sections 


WORKSHOP PLANS 


for Summer Projects 


HEN building boats, furniture, models, 

or other articles in your workshop, you 
will find that accurate, detailed blueprints 
simplify the work considerably. For seven- 
teen years we have provided readers with 
authoritative drawings for many projects at 
@ nominal cost, and this service has grown 
to be the greatest of its kind. 

Pictured above is a sectional rowboat built 
from blueprints Nos. 340-341-R, costing 75 
cents. Some of our boat plans are given be- 
Jow; and an illustrated chart will be sent 
free upon receipt of a stamped and self-ad- 
dressed envelope. If you are interested in 
other types of projects, ask for our complete 
blueprint list. 


BOATS 
Cabin Cruiser, 17’ long, weighs 750 Ib., 
for use with outboard or inboard drive, 
356-357-358-359-R.......... 1.50 
Folding Duck Boat, 13" ‘long, 170-R. .50 
High-Speed Boat for Small Outboard Motors, 7'11” 
long, 257-R...... .50 
Midget Boat or Pram, 9° long, for oars, sail, or 
outboard motor, 339-R......... 50 
Motorboat-Rowboat, 13’ long, ‘with decked hull, for 
use with outboard or inboard drives and oars, 
147-R__....... 50 
Racing Sailboat BLACKCAT, 13'4” “long, weighs 250 
Ib., Marconi rigged, 321-322-323-R... 00 
Sectional Rowboat, 9’ 8” long; can 
small outboard, 340-341-R. ao 5 


Skiff, 13’ 9” long, 4’ 7” bea 
to 16 h.p. outboard motors 


} ean be rowed, 363-R .50 
Sport Runabout, 9’8” long, 


for small outboard 


motors, weighs 100 Ib., 309-310-R. is) 
Utility Rowboat, 13’ long; can also be sailed or 
driven by outboard motor, 224-R... ww 50 


MODELS 


Brig MALEK ADHEL, 20” hull, frame- 

and-plank or solid-hull construction, 

304-305-306-R 

Clipper Ship in a Bottle, 121-122. 

Chipper Ship SOVEREIGN OF THE SEAS, 2014" 
hull, 51-52-53-R........... 

Cody Coach, 13” long, 144-145-146 

CONSTITUTION (‘Old Ironsides"’), 21” 
58-59-R. 

Cruiser U.S.S. INDIANAPOLIS, 12” jong, 

Farragut’s Flagship HARTFORD, 3314” Fa, ee 

1 


1 
57- 


Bully 


(Continued on page 212) 
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ANOTHER 


Superfinish is the reason why 
owners say,The 1939 Chrysler 
is the greatest car ever built!” 


HRYSLER never was satisfied 
with the amount of wear in 
operating parts. Chrysler has 
“ground,” “honed” and 
“lapped.” (See diagram above.) 


But still, operating surfaces 
had to be “worn down”... . there 
was always roughness i in a new 
motor. 


So Chrysler research got busy 
.-.and the result is Superfinish. 


“What is Supertinish?” you 
ask. Well, in simplest series 
it is a mew science which 
can make metal surfaces smooth 
to as little as one-millionth of 
an inch. 


That is so smooth that new 
instruments of microscopic 
measurement, operating on the 
standard ofa microinch—which 
makes oneinch equal to 16 miles 
—had to be invented to discover 
any kind of unevenness. 


Superfinish now makes metal 
surfaces so smooth that the 


cruinper | 


BORES 


VALVE STE! 


PISTONS 


JULY, 1939 


hrys 


ler FIRST! 
ASupeyfndohed surlaces 


accurate to millionths of an inch! 


SUPERFINISH 


SURFACES SO SMOOTH THEY 
CLING TOGETHER! 


“fuzz” of metallic points and 
jagged edges which were left by 
the finest and most costly of 
precision methods are now 
eliminated. 


Instead of working against 
one another, like files rubbed 
together, operating surfaces 
now glide on a perfect film of 
oil on a perfect surface. 


The original close fit of the 
parts is maintained. Smoothness 
and quietness are scientifically 
assured. Theoretically, if prop- 
erly lubricated, Chrysler Super- 


FOR 
LONG LIFE 


BRAKE 
DRUM 
AND SHOE 


®— 
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7S 


SUPERFINISH 


UPPER CHART: PHOTOMICROGRAPH OF FLAT SURFACES 
IN VARIOUS FINISHES. 


LOWER CHART: DRAWING OF MAGNIFIED PROFILE VIEWS 
OF VARIOUS FINISHES. 


finished parts should never wear 
out...but Chrysler doesn’t 
claim that miracle, 


Chrysler does assure you that 
Superfinish adds years to the life 
of its engine...reduces upkeep 
costs...assures smoothness and 
quietness for tens of thousands 
of extra miles. 


You may be interested in a 
handsome, illustrated book on 
this new science, and an attrac- 

tive pocket piece; one side as 
smooth as commercial grinding 
could make it, the other Super- 
finished to the smoothness of 
glass. Just write to Chrysler 
Sales Corporation, Detroit. 


"Su y Chryslor! 


TAPPET HEAD 
Clute PE res 


CRANK 
| sHaFT 


oy 
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CAMSHAFT 


Rust, scale and sediment accumulate in 
the delicate veins of a car radiator. Water 
circulates poorly. The car overheats. Power 
is lost. And you may be heading for expen- 
sive trouble. 


You can clean out your car radiator 
with Sani-Flush for 10c (25c for the larg- 
est trucks and tractors). It’s easy to do 
yourself. Pour in Sani-Flush. Run the en- 
gine. Drain, flush and refill with clean 
water (directions on the can). Or, if 
you prefer, have your garage or service 
station use Sani-Flush to do the job. It 
cannot injure the motor or fittings. You'll 
find Sani-Flush in most bathrooms for 
cleaning toilets. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores. 25¢ 
and 10c sizes. The Hygienic Products Com- 
pany, Canton, Ohio. 


Sani-Flus 


KEEPS RADIATORS CLEAN 


@ Holds permanently on china, 
glass, wood, metal, leather, pa- 
per, fabrics. Transparent, flex- 
ible, waterproof—not affected 
by heat. Dries quickly. 
Ideal for model making 
as well as for mending. 


> 
DUCO CEMENT 
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Plans for Your Workshop 


(Continued from page 210) 


New Bedford Whaleboat, with complete equipment, 
14” long, 326-R..... 

Old Naval Gun, a six-pounder in 
7%” long; 9” by 1114” overall, 352. " 

Privateer SWALLOW, a Baltimore Clipper, 13” 
hull, 228-229-230-R. 5 

Racing Yacht, 20” Marconi-rigged sailing model, 


i +50 
Spanish i -50 
Trading Schooner, 1734” hull, 252 50 
U. 8. Battleship TEXAS, 3’ hull, 1 1.00 
Viking Ship, 2014” long, 61-62-R. +15 


Construction kits are available for some 
of these models. Turn to page 214 


FURNITURE 
Colonial Writing Desk, Governor Win- 
throp style, 3’6” high and 3’8” long, 21 .25 
Combination Bench and Tilt-Top Table, 


(no turning), 11... 25 
Gate-Leg Table, 3'6” diameter, circular top with 
leaves up (no turning), 24... we 25 
Kitchen Table Cabinet, 27” by 48” top, has folding 
seat (no turning), 27... +25 


Low Stand, Early American Style; also Cactus 
Plant Holder and Metal Candle Stand, 361A........ +25 
Modernistic Stand (24%” high) and Bookcase 
(70%4" high), 88... 
Sewing Cabinet of 1812, 178A. 
Small Early Colonial Pine Chest, 32' 
deep, 24” high, 308A... 
Tavern Table and Scroll Mirror, 10: 
Telephone Table and Stool, 18. 
Tilt-Top Table, 20” by 24” top, 249A.. 


long, 21' 


RADIO 


Amateur Short Wave Receiver, three 
tubes, battery or 110-volt A.C. or 


Beginner’s Battery Receiver, 
Five Tube Short-Wave Se! 

loudspeaker, A.C. or D. 
One-Tube Receiver, battery operat 
Screen Grid Receiver, 109... 


MISCELLANEOUS 


Automatic Lighthouse Night Lamp and 
Pelican Design Sewing Kit, 255A. 
Bird and Animal Patterns, 56.. 
Electric Train,.Horse, andDoll House, 14 .25 
Indian Book Ends, Alligator Toy, and How to Cut 


Sheet-Metal Monograms, 360. 25 
Paddle-Wheel Magazine Rack, Ski Repi 5 

Rack for Table-Tennis Paddles and Balls, 343A. 25 
Perpetual Star Chart, 21 25 
Sandpaper Cabinet, Saw a 

Screw Rack, and Machinist’s Hand Vise, +25 


Six Simple Block Puzzles, 65. 
‘loy Lathe, Drill Press, Saw. iter, 113. 
Turned and Inlaid Buffet Set (bowl and pair of 


candlesticks), 307A... sesseeee 02D 
Wood Mosaic Serving Tray and Novelty Wooden 
Book Ends, 297A..... 02 
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353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am _inclosing... 
Name..... 
Street..... 


City and State.... 
(Please print your name and address very clearly) 
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FISHER 


30% LARGER WINDSHIELD— 

“A TOTAL INCREASE OF 412 

SQUARE INCHES OF GLASS 
AREA ALL AROUND 


IMPROVED 
FISHER NO DRAFT 
VENTILATION 


FACTS 


UNISTEEL Uairps TOP 


ONE-PIECE REAR WINDOW 
GIVES BETTER VISION 


UNISTEEL CONSTRUCTION THROUGHOUT 


NEW VENTIPANE LOCKS 


INSULATION AGAINST HEAT, COLD 
AND NOISE THROUGHOUT 


COMFORT MADE TO ORDER 


.. in the 1939 BODY by FISHER 


i bs not easy to make a motor car body com- 
fortable for everybody—for short people 
and tall ones, for those who like lots of fresh 
air and those who prefer it in smaller quan- 
tities, for drivers and passengers who want 
more visibility. 


But it can be done! Fisher engineers have 
certainly proved that. 


Check the new Bodies by Fisher on the 1939 
General Motors cars. Note, for example, that 
in the Series 70 & 80 Oldsmobile sedans 
there’s an actual increase of 412 square 
inches in total window and windshield area 
. » « a 30% increase in glass 
area in the windshield alone. 


Note, too, that not only are A 
front seats adjustable two 
ways—but even the rear view 
mirror is more efficiently 


placed to everybody’s 


GENERAL 
MOTORS 


JULY, 1939 


a re 
7 cxt8L TORR: 
f wt ET Top 


GENERAL MOTORS CARS ONLY: CHEVROLET - PONTIAC - OLDSMOBILE - BUICK - LASALLE + CADILLAC 
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advantage, regardless of their height. 


While as for passengers’ personal fresh air 
preferences, the improved regulator han- 
dles now make famed Fisher No Draft 
Ventilation still easier to adjust to every- 
one’s individual comfort. 


In these and in many other ways—with the 
silent, solid security of Unisteel construction 
—with wider seats and roomier interiors — 
the new Body by Fisher puts comfort on a 
“suit yourself” basis. 


Obviously it pays to heed what smart motor- 
ists everywhere are saying, “For ’39 better 
pick the car with Body by 
Fisher” — which means a 
General Motors car, of course. 
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Johnson’s 
MIRACLE 
MOTOR! 


$79 50 


F.0.8. FACTORY 


ES a twin! Alternate Firing! Only 
21% Ibs! 2.5 N.O.A. certified brake 
h.p.at4000 r.p.m.! 20 big Johnson features 
including 360° Steering and Reverse! 
Plus distinctive smoothness, quiet and 
easy starting of Johnson’s perfected 
alternate firing. Ten great -Horses 
for 39. Priced (f.0.b. Eictory) $, 495° 


aslowas . . 2. ee 
1 Allabout, the new 
Miracle Motor and 

@ other 1939 Se: 


specifications. Brings you up-to-dateon 
outboard motors. Write for copy. Freel 


JOHNSON MOTORS 


"| @9" Workshop Back-Geared, Screw-Cutting Metal 
Working Lathe now in Model A Quick Change Gear 


| and Model B Standard Change Gear with power 


cross feed, also Model C without power cross feed. 

38 attachments for Mfg., Laboratory, Repair Shop. 
OTHER SIZES: 9”, 11”, 13”, 1414”, 16” and 16-24” swing, 
bed lengths 8” to 12’; motor drive and Countershaft drive. 


SOUTH BEND LATHE WORKS 
836 E. Madison St., South Bend, Ind., U.S. A. 


FREE! Write for Catalog No. 46-B showin; | 


& complete details of the new 9” lath 

EEE EES in 
South Bend Lathe Works 

836 E. Madison St. } 


South Bend, Ind., U.S. A. 
Send Catalog No. 46-B Free, Postpaid 


Name. 
————————————— 
City State. 

BEEBE EES 
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NEW KIT CONTAINS MATERIALS 
FOR MAKING NINE MODELS OF 


U. S. Fighting Ships 


UR new construction kit No. 7M for 
making nine miniature models of the 


latest United States fighting ships will pro- 
vide pleasant occupation for those summer 
evenings when you feel inclined to do a little 
light craftwork. No model-making experi- 
ence and no special equipment are required. 


The essential tools are a penknife, 


razor 


blade, pliers, very small drill, and very small 
paintbrush. 

The kit costs only $1.50 and contains all 
the raw materials for making models of the 
superdreadnought Washington (7%4" long), 
light cruiser Philadelphia (6"), aircraft car- 
rier Yorktown (8"), destroyer flotilla leader 
Winslow (3%"”), four destroyers (314"), and 
submarine Pompano (3”). A special model- 
maker’s knife of tempered steel is included. 


8B 4s © F any Pp 
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. U.S. Navy destr RE! 
. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 


. Clipper ship GREAT REPUBLIC, 3114” hull, 


STANDARD SHIP MODEL KITS 


Whaling ship WANDERER, 20 
over all - 
Spanish galleon, 24” hull, 30” over all 


Battleship U.S.S. TEXAS, 3’ long. eveseseee 
Elizabethan galleon REVENGE, 25” hull, 28” 
over all 7.25% 


Farragut's flagship HARTFORD, steam-and- 
sail sloop-of-war, 33%” hull, 41” over all...... 8.45* 
Privateer SWALLOW, a Baltimore clipper, 

12%" Hull, 20" over all...vsccecsecssesesssseeesssese 
Clipper SOVEREIGN OF THE SEAS, 2014" 
hull, 26” over all. 
Trading schooner, 
2243" over all... 


Maine t! 


31” over all 


42” over all 


. Coast Guard Patrol of 165-ft. type, 205%” long 4.95* 
. Brig MALEK ADHEL, 20” hull, 33” over all; 


frame-and-plank construction ....... 


- vee 97ST 
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Y JOB depends on my rolling stock. I've 
just got to have good, sound, dependable 
lubrication. That means Marfak. I’ve tried them 
all.” 


This truck driver is no exception. With men 
who have to count on lubri- 
cation—truck drivers, fire 
chiefs, doctors, taxi drivers, 
salesmen—it’s Marfak Lu- 
brication. 

Here’s why: Marfak is 
made with heavy oil like no 
other lubricant and it stays 
on the job twice as long as 
ordinary grease. The 40- 
Point Marfak Serviceis given 


only by specially trained men and even they refer 
to Texaco “Chek-Charts.” It includes many little 
important services so often overlooked. 


There’s no better lubrication service anywhere. 
And don’t forget this: proper lubrication can 
greatly increase the trade-in 

value of your car. 


TEXACO DEALERS INVITE YOU 
to tune in THE TEXACO STAR 
THEATRE—A full hour of all-star 
entertainment—Every Wednesday 
Night — Columbia Network — 
9:00 aos 8:00 E.S.T., 8:00 
T., 6:00 MST. 


Copyright 1939 
The Texas Company 


THE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS 
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~CENTER YOUR SHOTS-- Kits for Making Models 
SHOOT Mpett 22%! | nnn cme swsoncee vue vn a 


over all .... 
98. New Bedford whaleboat, with complete equip- 


ment, 14” long . TST 
10S.Confederate raider ALABAMA; steai 
bark rigged; 21%” hull, 28” over all. 8.20* 


SIMPLIFIED SHIP MODEL KITS 


F. Liner 8.S. MANHATTAN, 12” long... 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long. 
J. Clipper SEA WITCH, 9%” hull, 13” over al 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier SARATOGA, 18” long. 1.00 
N. Convoy of four U.S. destroyers, each 6%4 75 
R. U.S. cruiser TUSCALOOSA, 11%” long. 1.00 


U. HISPANIOLA of the book and movie ‘ 
ure Island,’’ 7” long... 


‘OU can shoot the center out of a 

target at 100 yards with Western 
XPERT L.R..22's, they're soaccurate! 
Yet YOU DO NOT PAY EXTRA 
for thes sensational accuracy. They 
make high scores easier, whether 
you use ri ¢ .22 Long Rifle size, 
e2 Long of 22 Short, RPERT ts 
the REAL THING for all-around 
shooting. NON-CORROSIVE! 
Smokeless! CLEAN am- 
munition! Mail Coupon 
for free 72-page shooting 
guide, 


Gree!) Kit 10S—Confederate raider "Alabama" 


a a a eosees Z. H.M.S. BOUNTY, 8%” hull, 1114” overall. 


| WESTERN CARTRIDGE COMPANY, 

| Dept-a-6, East Alton, Ill. 

| Send, FREE, the 72-page Western Am- 
munition Handbook, a modern complete 

| shooting guide. 

| 

! 


State. 


cosTSs 
LESS 


2M. Ocean freighter, 14” long. 
3M. Yacht NOURMAHAL, 8” 
5M. Liner PRESIDENT LINCOLN, rey 
6M. Fishing Schooner wa RE HERE of 
tains Courageous,’’ 9%" over all.. 
7M, Fleet of nine modern U.S. fighting ships, 
cluding superdreadnought, light cruiser, air- 
craft carrier, submarine, and five destroyers; 
scale, 1” equals 100’.. 


MISCELLANEOTS 
7. Whittling kit with two shaped blocks for mak- 


» 1.50T 


ing sea captain 5%" high 1.50 
TO RIDE 8. Whittling kit for Bik altterent 8 Scottie = 
" by 2%”, sawed to shape. i 
125 Miles Per Gallon—30 Miles Per Hour 40; Gopyaratt whittling kit for making ane cf sev: 
What a “‘kick”’ you'll get from the AUTO-GLIDE econ- eral Hobo Hank novelties. Includes master 
ymy-ride! Skim along at 30 miles + hour, zij ul hills, model 5%” high. . 1,50 


tree gallon! Ride any place comfortably on bi balloon 
ren, ‘cushioned seat—at leas than ‘se per. mile! That 
ries ie toro schools Husky 1.4 or H 
ride to work or school. Husky 115, 0r 
er economy? Powerfal beaker: 


12. Marionette kit for mak model of 
the Dwarf, 9” high. Hand painted head ett 


complete parts, ready to assemble... . 2.25¢ 


Beaten iter’ ler sats han Bike Extra Rugged! Note: If you live west of the Mississippi River or in 
ae apes Sen a starts."stos | Canada, add 50 cents to prices marked with an asterisk 


-priced 2-wheel model (*) and 25 cents to prices marked with a dagger (t+). 


attaches to above mod 
WARD GUIDE RAR 


WRITE! fraica bsckicd Send NOW 
THE CUSHMAN MOTOR WORKS 


pt. R-7 7, Nebraska 


WORKERS 
Tew ts! 


HAROLD HUNT'S latest edition 1939 
Ls Geene Nothing like it ever before pub- 
lished — 136 pages — new designs, new 
= ed Sper also_special instructions 
LISTS OF A} N: 
Hike MBAR AINS in all ki 
workers’ suppl 
Also special V 
atalog, if so requested. Send only 10¢ to 
CRAFTSMAN WOOD SERVICE 
2727 S. Mary Street Dw 339B Chicago, Ill. 


-—— 
Popular Science Monthly, Dept. 79A 


353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit. 
I will pay the postman the price shown above plus 


a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D. 


Name... 
Address..... 


City... see State. 
(Please print ‘your n name “and address very clearly) 

If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 
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WE TOOK A TIP 


from the life insurance companies 


BATTE aren 


ANCY” CHART 


ORIGINAL CAPACITY AT 20 


EH 


LOAD AT ZERO 


Cr er or ee oe | 


Now you can protect yourself against battery failure 


You know what insurance actuary tables are 
like . . . the sheets that show the probable 
period of life remaining for people of various 
ages. The figures in these tables are averages, 
based on accurate statistics compiled through- 
out the years. 


To make it possible for you to protect yourself 
against battery failure, the manufacturer of 
Delco batteries adopted this same principle in 
preparing the Battery “Life Expectancy”’ 
Chart. Information was gathered on thou- 
sands of batteries at various periods of service, 
and plotted into chart form to show at a 
glance the probable life left in a battery at any 
point of service. 


For instance, if your battery is a 110-ampere- 
hour battery, you simply find that curve on 
the chart and follow it until it fs intersected 
by the vertical line indicating the units of 
service the battery has given. 


The chart then shows you at what point your 
battery enters the ‘‘uncertain zone’’ where it 
should be replaced, and at what point it enters 
the ‘‘danger zone’’ where it is likely to give 
out entirely any day. 


Remember, the Battery ‘Life Expectancy”’ 
Chart is based on averages, which means it is 
correct in a great majority of cases. You can 
save yourself the annoyance and worry of 
battery failure by stopping at your Delco 
battery dealer’s and checking your battery 
with him on the chart. 


Delco batteries are 
built to meet the 
exacting demands of 
the manufacturers of 
all General Motors 
cars and trucks. As 
the preferred replace- 
ment battery, Delco 
provides sure starting 
power for all makes 
of cars. 


Delleo Remy 


ANDERSON, INDIANA 


Delco battery sales and serv- 
ice requirements are available 
at United Motors Service Sta- 
tions and dealers everywhere. 


World’s Largest Manufacturer of Automotive Electrical Equipment 
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Small Safe Light Is Aid 
in Adjusting Enlarger 


THE difficulty of setting the lens aperture 
of an enlarger accurately in the dim light of 
the darkroom can be overcome by using an 
auxiliary light as illustrated above. For this 
purpose a small flash light of the fountain- 
pen type will serve. Simply cover the end 
with red crépe paper and hold it in place 
with a rubber band.—O.B. 


A Timesaving Guide for Mounting 
Photos Uniformly in an Album 


PHOTOGRAPHS, if all the same 
size, may be mounted more uni- 
formly and neatly in an album by 
using a guide cut from thin card- 
board. One end is folded so it may 
be slipped over the edge of the 
page when the guide is used for 
mounting horizontal pictures. If 
gummed corners are used for fast- 
ening the pictures, cut out the cor- 
ners of each opening in the mask 
as indicated to allow them to be 
placed without disturbing the 
guide.—M. G. WINTERTON. 
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Enlarger Lamp Controlled 
with Pull-Chain Socket 


A SIMPLE type of enlarger switch may be 
rigged up by mounting a pull-chain electric 
socket near the bottom of the enlarging table 
as shown below. Beneath it fasten a piece of 
wood with a single screw to serve as the foot 
piece. Tie the socket chain to this treadle in 
such a way that a slight pressure of the foot 
will pull the cord. The enlarger lamp will 
then stay on until the treadle is pressed again. 
This enables the operator to relax when 
handling negatives that require a long time 
to print.—HAROLD A. SOARD. 


Pressing the treadle down lightly switches on the 
enlarger, and a second push turns off the current 


LS 


CUT-OUT FOR™ 


CARDBOARD 
GUIDE 


POPULAR SCIENCE 


FOR HIS 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 


Brontor II-1 
timer, mask for half size 
Special, sienna - 
@PARVOL —8or 16 ony.p.F. 
helical focusing mount, fine o} 
glass focusing, uses roll film, 
film, etched focusing scale 
AR ‘Model C2 with F:3.5 
coupled range finder. American made... 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 


PHOTO 


Is Phot omraphy your hobby? Do you want 
a profital table ‘easy business at home? Make 
PHOTO. ENLARGEMEN TS, for Yourself 

and others. Your cost S¢ each and less. The Ideal 


a erie In AUTOMATIC, No experience 


COPIES any picture, $5.94 


ting circular ANY 
IDEAL ENLARGER A itept aaeg st SIZE 


Filtered water: airconditioned 
temperature controlled rooms. 
expert, comscientious work. 


36 PRINTS 


Printed on continuous strip, num- 
bered. Electric-Eye automatic 
mechanism. Glossy finish. 


CANTON, OHIO 


Films developed and enlarged to 
36 brilliant 214x314 prints for only 
Send your film and one dollar or 
write to us for free mailing bag 
and price list. Guaranteed quality. 
CLARK LABORATORIES Dept. T 


ees 5022 Balto. Ave. Fr. Sta. Wash. D.C. 


owe’ CAPTURE THE COLOR OF LIFE! 
_ YOUR OWN MOVIES! ONLY 10c A DAY! 
NATIONALLY ADVERTISED 8MM and 16MM Movie cameras, 
Bixee IODAY'TRIAL.  Paymentsurlow asic A DAY. ‘Satifed 
era throughout the world. FREE details. Wie TODAS 
Dost. c-7, 


en El Elder" 's Home Movies, 739 Boylston St., Boston, Mass. 
Make Money in Spare Time 
Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 


make good money at it. Write for particulars to Popular 
Selence Monthly, Circulation Manager, 353 Fourth Avenue, 


New York. 
TIMES AS MUCH FILM 


FOR YOUR MONEY 


35MM SPECIAL! 


25 ft. 89¢ © 100 ft. $2.75 


RELOADED CARTRIDGE 40c 
Eastman, DuPont, Agfa — Guaranteed fresh stock 
we ngINA-COLOR OF HOLLYWoOD 

Bex 247 Hollywood, California 


35mm. Fil A 
36 exposures 
DEVELOPED AND 
ENLARGED ONLY 
Cina-Color of Hollywood 


Studio A-Box 247, Mollywaod, Calit. 


JULY, 1939 


Please mention Poputar SclENCE MONTHLY when writing to advertisers. 


LOOK! only 257 


for new-type candid camera! 


AGFA 35 mm. Memo... jatest improved 
type miniature camera featuring: exclu- 
sive rapid film transport, accurate shutter 
with speeds of 1/2 to 1/200th second, 
bulb and time; Agfa Memar f4.5 anastig- 
mat lens, direct-view finder, accessory 
clip, tripod socket, and neckcord. Takes 
24 pictures (1 7/16 x 15/16) on 35 mm. 
film. Camera complete, with f4.5 lens 

$25. Same camera with {3.5 lens... $35. 


New Agfa £6.3 Clipper... 51590 


HE Agfa 6.8 Clipper Special features new 

telescoping front which eliminates bellows; 
shutter speeds of 1/25th to 1/100th second, 
bulb and time, hinged back, easy loading ar- 
rangement, shutter release guard, tripod 
socket, and built-in depth-of-field scale. Takes 
15 pictures, (2 1/2 x 2 1/16) on one roll of 
PD16 (616) film. Complete with neckcord and 
lens cap, $15.50. Made by Agfa Ansco Cor- 
poration in Binghamton, New York, U.S.A 


AGFA <@ CAMERAS 
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Amazing New Fixer-Developer 


Linn lel aff- 


when negatives reach correct density 


Throw away your clock 
and thermometer... . 
stop worrying about 


“‘time andtemperature”’ 


FYERE at last is an entirely new kind of photographic de- 
veloper with a built-in ‘‘Time Cycle” that turns itself 
off when each negative reaches the correct density! 

Monobath is fully automatic. When each negative reaches | 
correct density—Monobath stops acting as a developer—starts 
acting as a fixer. Meanwhile, it keeps right on developing 
other shots that need more development—on the very same 
strip, in the very same bath. 

You can’t over-develop with Monobath. It controls itself 


more accurately than you could with the finest equipment. 
Monobath negatives have full tonal value—yield prints of 
professional quality. Be among the first to watch this photo- | 
chemical miracle come true in your own darkroom. Select 
the type of Monobath (below) 
that suits your purpose, now. 
Get a bottle today, at your 
photo dealer's. Or, if he can- 
not yet supply you, simply 
mail check of money order 
with coupon below, 


PRATT LABORATORIES 
South Norwalk, Conn. 


3 MONOBATH Types — 


for 3 Purposes 
CONTACT: Standard Grain. .$1.35 at. 
(Contact prints and slight enlargement) 
SALON: Fine Grain $1.65 qt. 

(for medium gement) 
MURAL: Ultra-F in. ..$1.85 qt. 
(for extreme enlargement) 


| 


ee =» 


PRATT LABORATORIES Dept. 17 ! 
South Norwalk, Conn. I 
Please send, postpaid, a quart bottle of MONOBATH | 
(check type desired) for which I enclose $....s000« I 

O Contact Salon O Mural I 


tate. I 


| 


— 
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Bottling Photo 
Chemicals 


IN BOTTLING devel- 
oping solutions for 
stock use, it is neces- 
sary to exclude as 
much air as possible, 
yet it is difficult to 
cork a well-filled bot- 
tle because the air 
pressure forces the 
cork out. To overcome 
this, insert a nail with 
the cork as shown, and 
the air will be allowed 
to escape, leaving the solution practically air- 
tight. Remove the nail after the cork is well 
seated.— WILLIAM SWALLOW. 


Small Press Removes Curl 
from Miniature Films 


AFTER miniature films are processed and 
dried, they usually have an objectionable curl 
that may cause scratches when they are 
pulled through the enlarger. To press out this 
curl, make two strips of 4” thick wood as 
long and as wide as the strips of film and 
wrap several rubber bands around the ends. 
Place the film between pieces of clean white 
paper and slide them between the wood strips. 
In from twenty-four to forty-eight hours the 
curl will usually disappear.—C. ELMER BLACK. 


Holder for Retouching Brushes 


A SMALL rectangle of 
corrugated pasteboard 
makes an excellent hold- 
er for photographic re- 
touching brushes or other 
small water-color 
brushes. Push each brush, 
end first, through a cor- 
rugation; then pull the 
end farther until the bris- 
tles are safely inside. To 
remove the brush, pull it 
out in the same direction. 


ae 
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New STEREO-TACH * 


x 
PATENTS 
PENDING 

Now YOU can take pictures with DEPTH and perspective. Just 

use a Stereo-Tach in front of lens. Fits your camera. ith a 

single shutter click you take TWO pictures, on one film, from 

aif erent angles. Place prints in Viewer and people and objects 

‘AND RIGHT 


‘ (2 5 and modern stereoscope, sample prints, spec- 
order and we ship Prepaid. Act TODAY. 

FOR FISHING # PLEASURE RIDES © RENTALS # SALES © 

miles per hour. Variable speed control makes 

cents in coin for illus- 


from backgrounds, as in real life. Black 
eat white or color films developed and printed or enlarged in 
usual way. No special skill needed. No transposing. Pictures can 
be projected if desired 
Complete outfit includes amazing Stereo-Tach (patents pending) 
tacles for viewing projected pictures, and 
aren easy instructions. All for only $11.75. 
(ON GUARANTEED OR MONEY 
K. Sk meek dealer today, or ae order 
ainect to manufacturer. Send check or money 
COMPLETE Illustrated Booklet FREE 
THE COMMONWEALTH MFG. CO. 
Dept. Z-2405 4206 DavisLane Cincinnati, Ohio 
BUILD EL CTRIc — AD 
THIS ECTR TB0A 
It’s easy to build this 1939 model electric 
outboard from LeJay’s simplified plans. 
Old auto generator is all you need to start 
with; we'll show you how to do the rest. 
Clean, silent, lightweight. Runs up to 6 
it ideal for fishing and trolling. Enjoy the 
double pleasure of making and using it. 
Send 10c today, and get started at once. 
LEJAY MFG. CO., 1523 LeJay Bide. 
Minneapolis, Minn. 
Build your own Kayak 
Outboard—Duck or Row- 
boat from our ¢eut-to-fit 
sets or buy them ready 
made from us. Send 10 
trated folder. Dime will 
be returned with order 
sent to 
STORM-KING-KAYAK & BOAT 
CO., BETHEL, CONN, DEPT.S. 


Enclosed, 
ing, Roller-Bearing 
wer for farm or fac 
fuels for pumping, sawing 
ine for the money. You Pay 
Less to Own it—Less to Run it. Cash—Terms—Catalog FREE 
WITTE ENGINE WORKS 
222-B Oakland Ave. KANSAS CITY, Mo. 


Print Your Own 


Cards, st circulars, tags, labels, advertising, e 
int for Others, Bi 
opslar Relged Printion’ Iie 
HOF outfits $17 and up. Seni jog ani 
RELSEY PRESSES, 5-33, ‘Meridens Cor 


BUILD YOUR OWN FAN 


High polished aluminum 


0 
inch—$3.50—24 inch—$4.00 for 32 inch shafts shipped 
KLOPPENBORG FOUNDRY, Davenport, lowa 


BIG FUTURE! Start a business of your own. 


Turn spare time into money. Make colored 
ases, flower boxes and garden furniture. Ma- 
rial costs little. Obtained locally. New color- 
ing process. 40 beautiful designs. Sell up to 4 
times cost. Easily made. Molds furnished $20.00 
up. Write today for free book. 
COLORCRETE INDUSTRIES, INc. 
4 OTTAWA AVE. HOLLAND, MICHIGAN 
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A Graflex-made Picture by H. Armstrong Roberts 


Be Ready For ACTION! 


».. With a Miniature 24x34 


SPEED GRAPHIE 


No action is too fast—no expression too fleeting 
for this camera! The Miniature 21/4 x 3% Speed 
Graphic with built-in focal plane shutter flash 


synchronization is truly an action 
rae 


camera. Yet the very features that 
gear it for action, plus its NEW tubu- 

lar view finder, make it the 
-, finest of cameras for all- 
around superior picture- 
taking. It is small, light 
and compact—perfect for 
carrying with you wher- 
ever you go. See it at your 
Dealer’s. Other Speed 
Graphic sizes: 34 x 
44, 4x5 and 5 x 7. 


When.in New York for the World's Fair, visit the 
new Graflex Display Rooms at 50 Rockefeller Plaza. 


FREE! Send for FREE catalog of Graflex 
and Speed Graphic American-made, 

Prize-Winning Cameras and Accessories, and for 

FREE Miniature 2% x 3% Speed Graphic folder. 

Paste coupon below—or write peut request—on 

penny post card, if you wish. Folmer. Eee Cor- 

poration, Dept.’ PS-22, Rochester, N.Y., U.S.A. 

FOLMER GRAFLEX CORPORATION 

DEPT. PS-22, ROCHESTER, N.Y., U.S.A. 

Please send me free catalog of Graflex and Speed Graphic Ameri- 


can-made, Prize-Winning Cameras and Accessories and free Mint- 
NAME. 

ADDRESS 

Ciry STATE. 


GW GRAFLEX Aacge-Winning CAMERAS 
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HERE’S THE 
EASIEST WAY TO 
VIEW MINIATURE 
SLIDES 


i 
Or cme ) 
Now you can see your miniature film slides, 
color or black-and-white, to best advantage, 
without darkened room, screen, focusing 
or adjustment. Any plug gives you light to 
see; your views are large, bright, clear and 
have a real illusion of perspective. In 
molded bakelite, black, blue or green, 
$8.50. Write for descriptive folder. 


BAUSCH & LOMB 


298 BAUSCH ST. ROCHESTER, N. Y. 


FREE 


BARGAIN BOOK 


CAMERAS 
& PHOTO 
SUPPLIES 


New Edition Write for It 

Listing hundreds of BIG BARGAINS. Amazing reductions in 
new and reconditioned candid and high-speed miniature cam- 
eras; speed lenses; MOVIE cameras; night photography equip- 
ment; darkroom and enlarging equipment. 10-day trial, money- 
back GUARANTEE. Send for FREE BOOK and include ORDER 


for following bargains (enclose Money Order plus postage, or 
if C.O.D., include deposit for 42 total amount). 


The BUY of the MONTH 
9x12 cm. F:6:3 lens. 
Film Pack and Plate Camera 


$20 BOYER only $§-95 


Popular and versatile 
camera suitable for por- 
traiture, interior, archi- 
tectural, landscape, sport, 
etc. MANY UNUSUAL 
FEATURES: 514”  genu- 
ine Hermagis F:6.3 anas- 
tigmat lens, diaphragming F:6.3 to F:3.6 precision shutter, 1/25 
to 1/120, Time & Bulb; focusing by scale and ground glass to 
6 ft.; brilliant reflection view finder; adjustable sliding cross 
movement; light-weight but strong wood and metal construction. 
Size 41 x62 x 2"; weight 39 oz. 

HUNDREDS OF OTHER BARGAINS. 

Write for FREE BOOK today! 


CENTRAL CAMERA CO., Dept. S-7 
230 S. Wabash Ave. Chicago, II. 


“CENTRAL 
Photographic Meadguarters Since 1899 
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Adjustable Lighting Unit 
Made from Desk Lamp 


For taking pictures at parties, banquets, 
and the like, I use a lighting unit built from 
an old desk lamp of the type that can be 
twisted in any direction. The lamp is sawed 
off so as to leave from 8” to 12” of the neck. 
On the cut end is soldered a 4” bolt, the 
threads of which fit the tripod socket. It is 
also necessary to make a hole in the shell 
surrounding the light socket so the lamp 
cord can be passed through. 

In use, the bolt is screwed into the tripod 
socket of the camera and the wing nut tight- 
ened. The neck of the lamp can then be 
twisted in a variety of directions, as most 
convenient. I have found that well-exposed 
negatives can be obtained with a No. 2 
photoflood and fast film at 1/50 second, 
F/2.8.—GEORGE HIGHTOWER. 


A bolt soldered in the end of the flexible tubing 
is used for attaching the lamp unit to the camera 
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JANDESS 


Tool of 100/ Uses 


A WHOLE TOOL SHOP 
IN YOUR HAND 


Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- 
Bas: etc. Plugs in any AC or 

C socket, 18,000 r.p.m. 16 oz. 


Get A Demonstration 
at Hardware, Tool or Dept. @ 
crores, e fe a a 
oney-Bac rial. $10. 
postpaid with 3 Accessories FREE 64-PAGE CATALOG 
+ + » De Luxe Model, 25,000 Gorm jlete information on Han: 


z te inforraton gn Hales 
Tp.in. 12 ‘oz. $18.50’ with 6 3 frmlste ai ery Gal ilar) 


REAL ENGINE VALUE 


jas Engine Kits 


Over 7.000 GHQ 
i Over 10,000 sold 


complete with coll, plu 
6 foot gas model plans, 
guaranteed. Fur boats, plane 
¥ $1. Shipped Exp. Coll. for balan 
nd Se for new 12 page illustrated cata! 
All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 


Loua MOTORS, 8545S East 149 St.,New York,N.Y. 


48-page book. Pictures. Useful hints 
on buying, using, saws, tools, files. 


Earn Cash az sree 


J) We 


ps thru our 
United Co., 


Wwranches, Eatabtisi 
ANSN Lincoln Ave., 


LEARN TO 


WHITTLE 


You'll be proud of yourself when 
you've acquired the knack of carv- 
ing these quaint wooden figures. 
The Skipper Sam’l Whittling Kit 
contains step-by-step instructions 
and material for carving TWO 
Sea Captains. A special steel 
knife— sharpening stone, and 
paints are included. Send only 
$1.50 and the complete Kit will be 
sent at once. 


POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Avenue New York 


Relieve 
Pain In Few 


NEURITIS ; 


Minutes 


To relieve the torturing pain of Neuritis, Rheumatism, 
Neuralgia, Lumbago in few minutes, get _NURITO, the 
Doctor’s formula. No opiates, no narcotics. Does the work 
quickly—must relieve cruel pain to your satisfaction in 
few minutes—or money back at Druggist’s. Don’t suffer. 
Get trustworthy NURITO on this guarantee. Don’t wait. 


your GRANDFATHER CLOCK 


YOUR 

BruSile, Sensible, Red-t:Kut way as, thousands have-SAVE, HALF. 
DIME brings PLANS und sixty picture “HOW " Boole written by ouren- 
gineer pricing fine brass weight Westminster, tube chit 

tric movements showing nine beautiful colo. ial grandfather cases. 


KUEMPEL CHIME CLOCK CO., Bldg. A-10, Guttenberg, lowa. 
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NOW enjoy 


EVINRUDING 


FOR AS 
LITTLE AS 


© Never before an 
Evinrude so inexpen- 
sive to own, so handy 
and economical to 
operate. The sensa- 
tional new “Mate” 
fits your own or rent- 
ed boats—drives row- 
boats up to 44% miles 
an hour, canoes up to 
5 miles. Runs allday 
on a single gallon of 
fuel. Amazing start- 
ing ease — a flick of 
the starting cord and 
you're away! Write 
for catalog today! 


Evinrude offers the widest range of models, 
from the lightest, handiest, to the swiftest, 
most powerful. All are famed for exceptional 
starting ease, smoothness, reliability. All offer { 

advanced Hooded Power construction, Co-Pilot E 
steering, certified horsepower. | 


AN ELTO FOR ONLY $29.50 New Elto Cub 
weighs only8!3 pounds, costs only 2c an hour 
to run. Now, a complete line of 6 Elto models 
—built by Evinrude—offer outstanding quality 
atlow cost. Write for free Evinrude and Elto 
catalogs, Boat Directory, Boat & Motor Selector. 


WEIGHS 
ONLY 10LBS, 


RUNS 10 HRS. 
ON 1 GALLON 


. 
WRITE FOR 


FREE 
EVINRUDE MOTORS “~) “irc 
4205 N, 27th St. Milwaukee, Wis. er Factory 


DRESS YOUR OWN LUMBER—SAVE $ $ 


12" « 4" Capacity 
Thickness Planer 
Finished lumber from 
Jow cost rough: stock in 

your own shop with a 

> 19x14" Thickness Planer, 
planing and waiting 
4 for itelf,, E-Z 

- C_ Saws, 


nters, Sanders, Shapers, 
Band and Jig Saws. 

BOICE-CRANE TOOLS 
Dept. 379, Toledo, O. 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to $15.00 a 

Week in your spare time by taking orders for the NEW 

Popciar Science Montuty from your friends. No selling 

required. Turn extra hours into extra dollars. 
POPULAR SCIENCE MONTHLY 

353 Fourth Ave. New York, N. Y. 


Send for Catalog 


over oem 
nd + ae ae 


fer ete: 
Tse ane eee Soa 


WIND VELOCIT Yond a 
DIRECTION instantly 


VINDIKATOR, 


inexpensive, corrosion resistant instrument a 
ee Also used as 


Largest Selection—Factory 
built or Complete Cut-to-fit 
assembly kits with detailed 
blue prints and in- 
structions. New round bottom—Safer 
and Faster. Built to last—Paddles in- 
cluded. Send 10c postage for big new 
catalog. 


KAYAK BOAT CO. 
152 East 129th St., New York City 


TURN TREES INTO 
MONEY WITH A BELSAW 
Three capacities: 10, 14 and 20 
. Accurate set works positive 
Hand or power feed. Runs on low 
old auto engine. 
nds in commercial 
lumber handbook 
pallee tools, saw tables, and 


Kansas City, Me. 


MEGOW’S New Catalog NOW READY! 


Shows the sensational new quick-building COMMANDER 
and CADET gas-powered models (see illus.) Also new 

CLASS C Endurance Contest rubber-powered models, 
Model Ships, HO-Gauge Railroads, ready-made parts 
and supplies. Send 5c for your copy today! 


MEGOW’S vert. ePiigtlow, & Oxt.Sts., 


hi 
or 217 No. Desplaines St. Chicago 


DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy to 
understand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy and 
interesting metal work really is. Fully illustrated with dia- 
grams and step-by-step instructions. Sturdy cloth binding, 
253 pages. Send only $2.00 and your copy will be sent 
Postpaid. 


POPULAR SCIENCE MONTHLY—Dept. 79 
353-4th Ave. New York, N. Y. 


WORLDY GREATEST all around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 


POLISHES — SHARPENS— CARVES 
‘The new WHIZ ELECTRIC TOOL is the handiest power 
foo} ever made; Not « delicate instrument but.a real rug 
tool, equaliy effect: 
Srork. Dyills through 3¢ 
Rravés intricate designs on. jewelry 
loys-Plast 
time. Ejlminates tabor. Plu int 


and catalog of mills, 
woodworking equipment 
Belsaw Machinery Co. 848-R Davidson Bldg. 


Tal initesgeteed eter” 
STANDAR 
accessories, instantly interchange ly $7.95. 

EE Accessory outhit (Value 1S; fectodee 4 oP axils, mounted 1 


ringer. sanding discs, ‘catting wheel 
bur it ordered NOW. We 
MONEY BACK Gl 


34 inch 
mounted ‘brush, polishing 


wheel, carvin 


Will -_ ‘GUARANTEE: 


ED’ ODE 
SeeCE in one eutht 


Paramount Products Co., Dept. 7C, 48 West 48th ‘St., NewYork 
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How to Kill 
Reflections When Copying 


VERY often when the amateur is attempt- 
ing to photograph a painting or other picture 
that is framed under glass, he will run into 
troublesome reflections as in the upper illus- 
tration. This shows up particularly if the 
picture is taken by daylight, but it can be 
overcome by using two photoflood lamps in 
reflectors. One lamp should be placed on each 
side and far enough to the side that the bulb 
itself does not show in the glass, but quite 
close to the picture. Because these lamps are 
so bright, they furnish sufficient light for the 
picture to be taken, yet do not give the 
weaker reflections time 
to register on the film. If 
the picture is colored, it 
is best to use portrait 
panchromatic film. This 
method has saved some 
otherwise impossible pic- 
tures.—STEWART LOVE. 


PICTURE 


POPULAR SCIENCE 


We will furnish 


Smith Compressor Head and Accessories 


With a Ford Motor and shop facilities you 
can easily assemble a Smith Air Compressor. 
You'll have a smooth performing, efficient 
compressor. Sixty cubic feet a minute ca- 
pacity—all the power you'll need to operate 
rock drills and paving breakers. Here’s a 
way to save money. Write for complete in- 
formation. 


GORDON SMITH & CO., Inc. 
405 College St., Bowling Green, Ky. 


es, refrigera- 
at eV laces, Fernie” 
discount to mins ATIONAL 
Je Successors t6 Rar-A-Van 

714 W. Wisconsin Ave., 


“BOAT BLUEPRINTS 


and size r patter 

felection=a Hamed Ey 
tect. Low Send 

for ‘illustrated catalox. 


Cleveland Boat BlueprintCo. 


ee, 
——=_ | 
station A-33 Cleveland, Ohio 


FALSE TEETH 


FIRM-FIT Dental Plates 
Made In Our Own Laboratory! 


f () 
tagoee# INOW AS LOW AS $6.75 


Should Ait perfectly. Workmanship and material GUAR- 
75); TEED. th made from your personal impression look 
utiful. WEAR PLATES 60 DAYSif not delighted with 


it and YOUR IMPROVED APFEARANG tae trial 
BACK GUARANTEE, 


costs you nothing. MONEY 
D SACS! Bore ression 


FERRIS: -GRIGSBY DENTAL LABORATORY, INC. 


FRIAL 217 S. Halsted St., CHICAGO, ILL. 


Ship Model 


Tricks of Experts 
NOW MADE EASY FOR AMATEURS 


Now you can easily make a beautiful to-scale model of a gorgeous 
four masted galleon, trim racing yacht, or fast ocean liner from the 
simple plans fully explained with working diagrams in this brand 
new manual. Join the fast growing group of those who are turning 
to ship models for their favorite hobby. It’s a fascinating way of 
spending leisure time and a finished model will get many approving 
looks and words of praise from your friends. 

MANUAL OF SHIP MODEL MAKING tells how to make any 
model, Step-by-step instructions that will help you select and make 
your tools, shape your hulls, build your deck fittings. and apply 
your rigging and sails. All about small parts—deck houses. stanch- 
ions, steering wheels, pumps, ladders, spars, yard and mast fittings, 
deadeyes, blocks, fretwork, finishing, decorating. ete. Trick methods, 
short cuts, kinks, and time-saving methods of experts. Almost 100 
illustrati Full cloth bound. Sent for $1.00 €. O. D. plus a few 
cents postage. Write for MANUAL OF SHIP MODEL MA G. 


POPULAR SCIENCE MONTHLY: Dept. 79 
353 Fourth Ave., New York, N. Y. 


YOU NEED THIS BIG BOOK! 
SA py HEW 1939 

“= PHOTOGRAPHIC 

ALMANAG 


25c Per Copy 
260 Pages 


Most complete and compre- 
hensive photographic hand- 
book and catalog ever 
available! 


Think of it! 260 pases crammed full of valuable information 
andadvice on every pl Tl ery Maria COMPLETELY LISTS, 
PRICES AND DESC! LAR CAMERAS AND 
PHOTOGRAPHIC Eau APM ST “including most famous models 
of still and movie camer aemerien darkroom equipment and 
| supplies. An ideal reference book that every photo-fan needs. 
| _ Authoritative articles by outstanding photographic experts 

such as Mario and Mabel Scacheri, Nowell Ward, Keith Henney, 
etc. Valuable hints, tables and data on what is the best type of 
camera, film, filter, exposure meter, methods of developing, 
Printing, and thousands iC other photographic questions an- 
Swered by this amazing boo! 

25¢ per copy . . ith refund certificate which returns your 
quarter as a credit on orders placed. 

Send for this Book today. 


NEW MECHANICAL 


SENSATION 


thousand revolutions per minute 


25 to 
Siikcut vibration 
piifing work such as arving 


ney a uy 
roo! and t ng toot in a fidy, ‘two models te choose 
fometN Las «il own only $9.85 and No. 2 for 
heavier work only $16.50. 
Indispensable for peat work sh¢ 
er Ae men and home owner: 
y improvements not found other tool: 
1 your dealer is out of stock, write ter complet 
description, 10 day trial offer: ‘and poe showing 
dozens of accessories which can dan 
special combination offers. This, Hooklet tr FREE. 


DREMEL MANUFACTURING COMPANY 
Racine, Wisconsin Department 722 


fans, sports- 


| BE OUR REPRESENTATIVE 


| IN YOUR TERRITORY 

If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Science Monthly new and re- 
newal subscriptions in your locality. Complete instruc- 
tions and supplies will be sent free. Send your name 
and address to 


EUGENE WATSON, Popular Science Monthly 
|_ 353 Fourth Ave. New York, N. ¥. 


SEND FOR 


Gree Rook ! 


JULY, 1939 


PERMEABILITY TUNING IS HERE 


Please mention Poputar SctencE MontuHLy when writing to advertisers. 


ALADDIN RADIO INDUSTRIES, INC. 
465 WEST SUPERIOR STREET 
DEPT. P 


CHICAGO, ILLINOIS 


Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows today 

five most popular models 
of sailboats. Two big facto- 


n St. 
pEsnrigd, Wis. 


MAGIC WORDS 7 that Ww. 


The Webb Portable Water pearance pest 

wife, soft water in an endless flow for washing 
dishes, laundry, bath, shampoo and every home 
purpose. Softens hardest water instantly at the 
turn of the faucet. Provides healthful drinking 
water equal to many expensive bottled waters. 


imple home demonstration sells it 
Write today. for _NO RISK 
of the Webb TRIAL OFFER! 
EE Sales Pi 


New Aluminum Cigar shaped level. Won't tear 
pocket. 9” long. Shows plumb, level, 45°, 4°, 1° 
Pitch. Grooved Bottom. Only $1.25. 


gi to Vest pocket like 
Gat epurate.. Pitch rad 


PortableGuildsander sands therough: 
ent sarface and leavestit smooth and 
ve 


See y. re dealer or 
Brite direct for FREE folder on many 


Biacuss 9 GUN DTOOL COMPANY 
fina St 
Syracuse 


“Unhandy””? 


At last a service and repair manual has been made 
for the auto owner who is not a mechanic. Here are 
hundreds of “horse-sense” methods for keeping your 
own car in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non-technical 
language, made clearer by drawings and simple dia- 
grams, what to do no matter what goes wrong—how 
to make temporary or permanent repairs to the mo- 
arburetor, ignition, lights, starter, radiator, 
is, running gear, body, fenders, top, and even 
the garage. Will give you more understanding of 
the mysterious “insides” of a car than anything you 
ever s: Service men will get a world of new ideas 
from it too. 192 pages, full strong cloth Cinding, 
pictures on every page. Only $1.00. Sent C 

pins few cents postage. Ask for “AUTO KINKS.” 

rite to 


Popular Science Monthly, Dept. 79 
353- 


Alka-Seltzer 


Meer high-speed hand grinders can save 
money in the machine shop. One foreman 
told me that the tool paid for itself the first day. 
He used it for retouching the half-round corners 
of two 18” side milling cutters in their mounted 
position. The total cost of removing the cutters 
to resharpen them was $3.50, and the use of the 
hand grinder eliminated several “breaks” daily. 

When a parting tool is used to cut off large 
diameter stock, it should be supported at the ex- 
treme end by fitting in a piece of stock slightly 
thinner than the width of cut. 

If you want to make a ring or plug gauge that 
is a gauge, at least forty-eight hours should elapse 
between the rough-grind, the finish-grind, and the 
lapping operations. 

I don’t criticize the tool-room foreman who in- 
sists on a $500 bench lathe if his requirements 
involve instrument precision. The fact remains 
that for regular routine small work, three de- 
pendable lathes can be had for that much money. 

You can prevent premature natural wear of the 
guide posts and bushings of die sets by lapping off 
the initial wear before assembling. 

Any plumber, steamfitter, or machinist who has 
skinned his knuckles to the bone or turned a hand- 
spring when using a worn pipe wrench, is likely 
to insist thereafter on tools with removable jaws 
so they can be resharpened easily. 

If a small end mill is to do its stuff economically 
and stand up, it must have adequate surface speed. 
Modern electrical and variable-speed attachments 
make the old vertical fixtures look like antiques. 

As a general rule, when no lathe tapering attach- 
ment is available, I prefer taking two or more 
separate longitudinal cuts with the compound rest 
rather than disturb an accurately set tailstock.___ 

No matter how good a mechanic you are, when 
you are threading with chasers, don’t ever “mon- 
key” with the heads if anything goes wrong. 

Before buying a milling cutter for a special job, 
you had better figure out if the shaper wouldn't be 
the cheapest way out. After all, an entire set of 
shaping tools costs less than a single 8" inserted- 
teeth side mill. 


Please mention Poputar SciENcE when writing to advertisers. 


= “ors” FOR FUN! 


Alrrays some place to go_something thrilieg to do} Fun. 


excitement new fricadl” fie pele hee 


y-Davidson Motor Co. 
‘Milwaukee, Wis. 


DAVIDSON 
MOTORCYCLES 
MENDS MOST ANYTHING 

oe hardware, drug and 

107 i 0c stores; also in cans 

from Y,.pin' to 1 gallon 
XY FREE! send post card for booklet, “Bet- 
ter Results with Glue,” containing many 
useful hints about mending, model mak- 
ing and home workshop jobs. Address: 


McCormick Sales Co., 414 Light Street, 
Baltimore, Maryland. 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to do 
every kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
‘be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 79 
353-4th Ave. New York, N. Y. 


Plays Anywhere—Outdoors or 
Indoors...No “Plug-In”! 


! Lightweight 
P H ILC 0. 


REALLY PORTABLE 
Self-powered; needs no con- 
nection—no aerial, ground or 
“plug-in.” Your “Little Pal” 
wherever you go, outdoors or 
indoors... traveling, bathing, 
boating, outings. 

Personalized! Identification tag 
@ TWICE the battery for your name and address at- 

life! tached to the radio, 


AT ALL GOOD RADIO STORES 


Complete with Batteries 


@ Nearly HALF the 
sized 
@ FULL performance! 


how much* fl can do... 
HELP US TELL THE PUBLIC THAT 


CANCER 
can be cured 


But treatments must be 
started in time... 


Large gifts are needed by the New 
York & ity Cancer Committee. But if 
you can spare eat $1, bring it today 
or mail it to the Red Door, 130 East 
66th Street, N. Y. You will receive: 

1. A year’s subscription to the Com- 
mittee’s new publication of informa- 

tion about cancer research and treat- 
ment, 'The Quarterly Review.” 


2. A supply of labels for your 

packages. 

ahs remainder of your $1 will be 
nt for the information service, 

diseribution of free pamphlets, lec? 

tures, exhibits, publicity, etc. 


N. ¥.C. CANCER COMMITTEE 
of the American Society for the Control 
of Cancer, 130 East 66th Street, N. Y. 
1 enclose $1 for the purposes specified in 
your announcement. 


Address__E__E 


If not a resident of New York City, write for 
information to the American Society for the 
Control of Cancer, 1250 Sixth Ave., New York. 


JULY, 1989 
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F 4 WHOLESALE CATALOG 


000 BARGAINS 


FOR SALESMEN & DISTRIBUTORS 
Tt has 260 pages, 
unusual values. 


chock-full of 
It contains sell- 
ing plans: order stimulators; test- 
ed fast selling articles to dealers, 
stores and direct to the consumer. 
A new revised issue is just off the 
press. Cost about 25¢. FREE, 
while stock lasts. Send for your 


copy. Today, 
‘Spors Co. 5-39 Frank St. 
Le Center, Minn. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
[tag ho Circulation Manager, 353 Fourth Avenue, 

ew Yor 


A FOLEY Automatic Saw Filer files 
fend, circular and band saws better than 
the best hand filer. Cash business, no 
canvassing, no eyestrain, No experience 
needed. Louis P. Wadowick, Ohio, says. 

an have filed gets ‘saws in spare time ve 
in carpenter work due directly 

Pa gine” contacts.’ Send coupon for 


FO LEY MFG.CO., 
Send Free Plan on Saw Filing business. 
Name... 


Address. 
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Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! Not a wax—not an oil polish 
—not a paint!—nothing that “smears” over the surface. 

MASTER GLAZE is a unique discovery —a creamy liquid 

—aquick and easy to apply! Gives a hard, 
AGENTS | giass-likesurface. Even gasolinecannotduli 
An unusual | it! Lasts six months toayear! Amazing 
opportunity! | luster—beautiful, sparkling clean and bril- 
fl liant! Doesn’ G ai ecenan enter tamear! 
e pnaten box full glazes an entire car. Is 
i NOTHING LIKET IT! 

iow for FREE 


Big profits, 


protects 

Good territor amie eee 

Write todayi FREES Offer! LET and FREE TRIAL ¢ OF: 
Just send your name and address. 


MASTER GLAZE co, Teo W. Harwood Ave., Milwaukee, ¥ Wis. 


MOTORIZE YOUR BIKE 


Pith a, powerful electric motor made 
auto generator. Easily done PLANS 

ing today Plans. Imagine the fun, in 

building this one wheel power ‘Go- ONLY 


Bike’’—and then more fun to ride. No 
more pedalling! Turn the control 
on your handle-bars and away you @ 
He Operates on prdinary, 6 volt stor- 
fe battery and goes up to 
t ‘5 miles on single bat- 
tery charge. Easily at- 
tached to any bicycle. 
Send your quarter today 
and get started at once. 
LEJAY MFG. Co. 


1223 LeJay Bldg., Minneapolis, Minn. 


FREE TRAILER BUILDERS’ GUIDE 
AND CATALOG—NEW 1939 EDITION 


| WORLD’S BEST LINE OF TRAILER 
AXLES, HITCHES AND PARTS 


Complete house trailer wor 
- ing blue prints only 50: 
WRITE TODAY FOR 
THIS NEW FREE CAT- 
j ALOG. 
HAMMER BLOW TOOL COMPANY, Dept. D-7, Wausau, Wis. 


Hi-Power No. 16 
~~ $75° DYVWANL Ua 
.177 Cal.—Accurate, Powerful; Easy Cocking and Cisget 


pull. Length overall 33”; walnut finish stock; well made: 
adjustable rear sight. No Pumping. Others from $3.75 to = 
From your dealer or order direct. Catalog and data book 10c. 


S. E. Laszlo (Sole Distributor) P-317 Broadway, New York. 


FREE BOOK ON FILING! 2 Pages of detatied in- 


formation on use and care of files, packed with complete in- 
structions, scores of photos. The complete book, for every file 
user. Write today. Nichoison File Company, 19 Acorn St., 
Providence, R. Uv. 


(A FILE FOR EVERY PURPOSE 
rng, WORLD'S LOWEST PRICED 
sco ADDING MACHINE Freetnat 


SM FREE TRIAL 


GUARANTEED ACCURATE. | Not a 250 
toy, Operates with only a finger fi ONLY S: 
Adds, subtracts, multiplies, Giviees, TOTAL COST 
Counts up to a million. for itself SEND ~ 
over and over. Ideal Gift—for Business, _ MONEY 
Income ‘Tax and School use. MONEY’ BACK GUAR- 


x Send fl aah it outside JS Money backin 10 days 
not de 


WR 
TOR MACHINE Company. (Mtrs.) 
CHICAGO, ILLINOIS 


CULA’ 
DEPT. 407, P. 0. BOX 1118 
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High-School Sleuths Run 


Scientific Detective Agency 
(Continued from page 113) 


come captains and Jarvis lieutenant. Among 
the quiz questions which a candidate for pro- 
motion must answer correctly are these: 

“What personal qualities should a detective 
have that are not essential to a policeman or 
a layman? 

“Define the following: Slander, libel, arson, 
jury, defendant, alias, accomplice, mutiny, 
oath, malice, search warrant. 

“Draw a diagram showing how two men 
can surround a house. 

“What class of criminals usually kill by 
poison? 

“Define abduction. 

“What is the motive behind crimes against 
property?” 

Lesson leaflets which embody such infor- 
mation are sent out to all members of the 
organization. This material covers a wide 
range of subjects from the most effective 
method of taking fingerprints to the best man- 
ner of preserving perishable bits of evidence. 

When a boy or girl—yes, there are three 
girl members of the agency—becomes an of- 
ficer, he or she receives a badge and certifi- 
cate. Dues in the organization are one dollar 
for the first year and fifty cents annually there- 
after. Customers, hiring the services of the 
agency, do so by written contract and notices 
are posted on the property announcing that it 
is being protected and inspected by the Tri- 
State Detective Agency. Rewards are offered 
by the agency for information leading to the 
arrest and conviction of anyone damaging 
property under the protection of the organiza- 
tion. So far, however, it has never been nec- 
essary to pay out a reward, The posters and 
the vigilance of the boy detectives have kept 
away all intruders. 

The members of the organization justly re- 
sent being called ‘‘kids playing cops and rob- 
bers.” They point to ledger books as evidence 
to the contrary. Recorded on the pages of 
these books in businesslike fashion are the 
fees which have been paid to the agency for 
services rendered. Most of this work, at pres- 
ent, consists of guarding private property 
from the depredations of marauders. 

Recently, so many inquiries have come in 
that young Bassette and his fellow sleuths 
have been swamped. The idea which started 
nearly three years ago, when Halloween 
pranksters painted a New England stone 
wall, is spreading rapidly. Out of the begin- 
nings at West Hartford, it seems likely, an 
important new youth organization, which will 
offer training in citizenship and law observ- 
ance, may spread to all parts of the country. 
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NEW INVENTION! FREE 


WITH EVERY ROYAL PORTABLE 


SHOWS YOU HOW TO 
TYPE RIGHT! 


Royal's Instant Typing Chart is one of shose 
“why-didn't- someone- think- of- it- before? 
ideus. Shows you at a glance exactly how 


“Homework js neat, business-like 


"re. (Student) ind use your fingers. 
elo to‘ail of ues" (Parent) ss to position a ¥ 

moth, steady, grand to use.'* * 
brrsoorstan) 


Try a Genuine Factory New 
ROYAL PORTABLE ... 


In Your own home FREE! 


‘WITHOUT RISKING A PENNY, see exactly how a Royal Port- 
able will help you. See everyone in your family take to typing like a 
duck to water—thanks to Royal’s superior design and construction. 
Know that you can turn out perfect typing faster—easier than writ- 
ing by hand—thanks to Royal’s genuine office typewriter features. 
Use the coupon below—get the facts—models, prices, terms— 
details of FREE HOME TRIAL—ail about the ROYAL PORTABLE. 


ACT NOW! MAIL TODAY! NO OBLIGATION 


FREE! ROYAL TYPEWRITER COMPANY, Inc. 
. e Dept. D-150, 2 Park Ave., New York, N. Y- 
Royal’s Instant Typing Chart, 


aa Be ne i Tell me how IT can own—on eaxy monthly terms with small carrying charge— 
ROSRR SOM BOW SORE EEE, a latest model Royal Portable—with FREE HOME TRIAL, No obligation. 
INCLUDED 


with bd Royal Portable—at NAME. 
no ertra cost—a handsome all- . - roryry. y 2 
weather Carrying Case cITy COUNTY STATE 


Brand New Fi th Ed jon 
Automobile Racing Book 


tells you how to lay rat and build crams and bodies for fine 
dirt track cars. Rebuild instructions and horse power curves for 

Ford A, B, and V-8. Data on superchargers, Indianapolis Grand 
Prix, International Formula, midget racing rules, world's record 


cars ahd speeds. Includes set dirt track car From 100 to 550 Volts APPLIANCES 


Brder Fifth, Edition AUTOMOBILE 1 RAC: 
rder ion ~ é A real necessity for electri- 
ING NOW! $1.00 Postpaid; $1.15 C. O. D. cians and home because it has 


RAY F. KUNS, Dept. D-7 
Madisonville Cincinnati, Ohio 


Let ‘Baby’ Old Nick 
Do Your Trimming 


Its reduction gear drive adds power 
and takes the cutting shocks away 
from the Motor. This takes it away 
from the Toy Class. See It at Your Deal- 
ers, or write 

Dept. P—Clipper Manufacturing Co. 
Dixon, MHinois 


1001 uses, Equipped with a 
Neon light which tells instantly 
where trouble lies in electric 

. cut-outs, motors, 


Tells A.C. 
r superior to ordinary 

sy test bulb. Fountain pen 
size with clip for carrying in vest 
pocket. Life-ime guarantee. 


PATENTED 


MING (5 T00, BUT 
‘THIS LISTERINE 


fVEGOTADATE © NOTACHANCE, 
TO-NIGHT, WHY NOT USE 
TwinkicanGer — LISTERINE 
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L. S. BRACH MFG. CORP. 
ei—Ge- 53 Dickerson St., Newark, N. J. 


100X ASTRONOMICAL TELESCOPE 
COMPLETE LENS KIT only $2-49 


Make your own high powered telescope in one evening of easy 
work, All optical parts completely finished for 6 ft. long re- 
fracting telescope. Kit contains 3” dia. 75” f. 1. ground and 
polished objective lens and 2 astronomical eyepieces 50X and 
100X. Will show the mountains and craters on the moon, the 
ringed planet Saturn, the moons of Jupiter, double stars, and hun- 
dreds of other interesting sights. Complete kit with full directions 
for mounting, only $2.49 postpaid. Order now for quick delivery. 
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‘Du T] R 0 is making it easy for thousands to en- 


joy quality tools. Despite their many 
advantages they cost no more. Think of this big 45- 
inch bed lathe, ten inch swing, V and fiat way construc- 
tion, No. 1 morse taper fittings for only $11.95. It’s 
a better value than most lathes selling up to $25.00. 
All Duro tools are designed for greater convenience 
of operation and made of quality materials for longer 
life. Get acquainted with this remarkable line. 
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Gus Looks for Trouble 


(Continued from page 132) 


your car up now, and told you about the 
trouble some other time.” 

He jumped out of the car, and hurried into 
the shop. In a moment, he came out with a 
six-inch strip of tire tape in his hand. Reach- 
ing under the cowl, he wrapped the tape ex- 
pertly around the worn spot in the dash 
wire’s insulation. 

“Now, you won’t have any more trouble,” 
he assured Mrs. Miller. “I don’t want to 
hurry you, but it’s almost five o’clock, and 
the traffic—Good-bye, Mrs. Miller!” 

He watched her drive away, and turned 
back toward the shop to see Joe Clark grin- 
ning at him from the office door. ‘Have a 
nice visit with Mrs. Miller?” Joe wanted to 
know. “Say—what was the matter with her 
car, anyhow?” 

Gus told him. 

Joe scratched his head doubtfully. “I guess 
maybe I’m as dumb as Mrs. Miller,” he said. 
“But I'll have to admit that I don’t see what 
made the cable move over toward the dash 
wire, or why...” 

“Huh?” Gus said. “Oh! Well, you know 
that a speedometer cable has a rotating core, 
don’t you? And that the faster a car travels, 
the faster the core rotates? What happened 
in this case was that the core rotating in 
that bend in the cable caused a torque which 
pulled the cable over toward the spot where 
the insulation had worn off the dash wire. 
When the speed got up to twenty-five miles 
an hour, the torque was sufficient to pull the 
cable over against the bare spot in the in- 
sulation to cause a short in the wire leading 
to the engine switch. That short, of course, 
killed the engine. As soon as the torque de- 
creased, the cable moved back and the engine 
fired again. Simple enough!” 

“Sure,” Joe said. “Simple enough—once 
you've found it.” 


Paint Prevents Damage 
by Incendiary Bombs 


DAMAGE from incendiary aerial bombs is 
said to be preventéd by a mineral paint re- 
cently developed in England. In tests, a coat- 
ing only a sixteenth of an inch thick on 
beams, joists, and flooring was found to keep 
the woodwork from catching fire during the 
time it takes for a one-pound thermite bomb 
to burn itself out. Since small bombs would 
only penetrate the roof of a house and stop at 
the first wooden floor, painting the attic of a 
home with the new paint is believed to be 
sufficient protection. 
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BE A DIESEL EXPERT 


Here at last is a brand new book written for the man 
who has had no previous knowledge of Diesel Engines. 
Takes you in easy to grasp stages right from the 
fundamental principles of the Diesel to the most 
modern advanced types of engines. Tells you in clear, 
non-technical language just how and why the Diesel 
operates—what happens in the cylinders. All about 
pressure, volume, speed. and heat. Various fuels and 
how they are rated—fuel feeders, ete. Different types 
of Diesels, and their comparative economies —Air and 
other types of starters, ete. Adapting the Diesel to 
automobiles, ships, trains, and airplanes. A complete 
chapter tells how you can take advantage of the many 
opportunities that Diesel Engineering offers. 
Profusely illustrated from beginning to end, in- 
cluding useful tables, formulas, reference data, oper- 
ating costs, and other information invaluable to the 
Diesel-minded man. Full cloth bound, You can de- 
pend upon the completeness and accuracy of this 
great book, Prepared by the editors of Popular Science 
Monthly from the very latest material, it’s guaranteed 
to be up-to-the minute in every respect. Tear off and 
mail the coupon TODAY and ‘see how easy it really is to become a 
Diesel expert in your spare time. 
See 


POPULAR SCIENCE MONTHLY, Dept. 79 
353-4th Ave., New York, N. Y. 

Please send me the A. B. C.'s of DIESEL ENGINES. I will pay the 
postman only $3.00 and'a few cents postage when the book is de- 
livered. I understand that I have the right to return the book within 
10 days and you will refund my money in full. 
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For quick relicf from itching of eczema, pimples, athlete’s foot, 
scales, scabies, rashesand other externally caused skin troubles, 
use world-famous, cooling, antiseptic, liquid D. D. D. Prescrip- 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask your druggist today for D. D. D. PRESCRIPTION. 
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539 Columbia St. Dayton, Ohio 


CUT ME OUT 


Cut me out, paste me on a postcard and mail to Populas 
Science Monthly, Dept. 79, 353 Fourth Ave., New York, 

I'll bring you ‘complete ‘supplies and instructions on Shed 
to make easily several dollars _a week in your spare time. 
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cottie dogs. each in dif- 
ferent characteristic pose. 
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rex, and complete illustrated step-by-step instructions 
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or Canada. Get started in this new Hobby NOW. It's 
easy with this new Kit. 
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own with new 40-Volt Arc Welding. 
Get big pay jobs.that mean real 
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for it. Savings make it easy to own 
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Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 
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BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Roch r, N.Y. 


CHEMISTRY 
BOOK 


Big valuable handbook—FREE—listing thousands of chemicals. ap- 
paratus, microscopes, und laboratory supplies. Items as low as 5c. Com- 
plete chemicals and supplies for chemistry article in this issue of 
Popular Science. Write for book and special offer. Send 3c for postage. 
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Save Money! Buy direct. Send Now. It’s FREE. 
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Fun with Black Light 


for Home Chemists 
(Continued from page 191) 


Now smear a bit of this preparation on a 
plate of glass, just as you would apply such 
a cream to the skin. Hold the coated plate 
between an argon lamp and some fluorescing 
substance. The fluorescence will stop, show- 
ing that the ultra-violet rays have been ab- 
sorbed. 

A much better ‘“‘sun-tan” cream for prac- 
tical use can also be made easily in your 
home laboratory. Melt twelve and a half 
grams (two and a half teaspoonfuls) of 
lanolin and thirty-seven and a half grams 
(seven and a half teaspoonfuls) of petroleum 
jelly in an evaporating dish. Add 100 cubic 
centimeters or about three and a half fluid 
ounces of rose water, a little at a time, 
stirring meanwhile. ,Then stir in fifteen 
grams (about three teaspoonfuls) of cala- 
mine powder, which is a zinc compound. A 
drug store can supply you with these in- 
gredients. 


Dentist Extracts Teeth 
Then Puts Them Back 


INFECTED teeth can now be removed, re- 
paired, and put back into a patient's jaw by a 
novel method used by a Michigan dentist. An 
abscessed tooth first is X-rayed, then extract- 
ed. Any abscess in the jaw is treated. The 
tooth then undergoes a series of repairs and 
is partially resurfaced. Sterilized, it is set 
back into the cavity in the jaw and held in 
place with a gold splint, which is worn for 
about a month to give the gum and tissue time 
to grow back around the tooth. It is claimed 
the repaired teeth last five to ten years after 
being replaced in the mouth. 
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Question Bee 


To FIND your score in the Question Bee on 
page 126, compare your results with the list 
below. The letter alongside each number in- 
dicates the correct answer to the correspond- 
ing question. Give yourself five points for 
each one you had right. A total of 75 to 85 
points is good; 90 or better is excellent. 


1h 5. d 9. d 13. a 17. b 
2.¢ 6. b 10. c 14. ¢ 18. ¢ 
3. a 7. b 11. b 15. a 19. b 
4.d 8. b 12. b 16. c 20. b 
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Plywood Refreshment Tray 
Has Edging of Rope 


HERE is an evening’s project that will re- 
ward the craftsman well for his efforts and 
provide an attractive novelty for gift or sale. 
Plywood is cut to the dimensions indicated 
and bordered with soft cotton rope, which 
should be spliced so as to appear one con- 
tinuous piece. It is bound on with so-called 
“express” twine and given four coats of shel- 
lac to stiffen it. A design is then added to the 
center of the tray, and a finishing coat of 
varnish applied to the wood.—L.B. 
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© Bring distant scenes close up in a jiffy. And for clear seeing be 
sure your telescope is an optically fine world-famous Wollensak, 
with money-back guarantee. 8-power (illustrated, wonderful value 
at $3.75) to 45-power ($47.50); at stores, or direct, postpaid (or 
co.D) @ WRITE FOR FREE BOOK! 
Wollensak Optical Co. 653 Hudson Ave., Rochester, New York 
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Choose from World’s Largest Line of PowerTools 


FREE 48-page Catalog covers Metal and Woodworking 
Tools, accessories, motors for every purse. Write 
Walker-Turner C South Ave., Plainfield, N. J 


ed POWER TOOLS 
CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 79, 353 Fourth Ave., New York, N. Y. 
I'll bring you complete supplies and instructions on how 
to make easily several dollars a week in your spare time. 


The HOME 
CHEMIST 


A new book which shows how 
to set up and operate an inex- 
pensive home laboratory with 


odds and ends of material available in every 
home. Many thrilling, practical, useful exper- 
iments and tests, entertaining, instructive, val- 
uable, pointing the way to research and new 
discoveries. Many diagrams and illustrations. 
Full cloth bound $1.00. 
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353 Fourth Ave. New York, N. Y. 
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Looking at Shells 


with Your Microscope 
(Continued from page 197) 


membranes. These reflect light in such a 
way that an iridescent effect is produced. 
The thinner the membrane, the better the iri- 
descence, which is said to be the reason why 
salt-water pearls, which are composed of thin 
membranes, are superior to fresh-water 
pearls, whose membranes are thicker. The 
membranes are permeated with lime, which 
acts as a cement to hold them together. The 
acid treatment described removes this lime, 
so you can separate the membranes. You 
will find that they still possess the character- 
istic iridescence after removal from their 
natural position. Stretch them with the aid 
of dissecting needles or tweezers, and you 
will see that the iridescence disappears. 

It sometimes is difficult to determine, by 
examining the surface of a shell or other ob- 
ject with a monocular microscope (with a 
stereoscopic binocular instrument it’s easy), 
whether that surface is absolutely smooth, 
marked with ridges, or otherwise figured. 
There is a simple way that you can do this, 
when the material being examined is suffi- 
ciently rigid. Obtain some flexible collodion 
from a drug store, and with a toothpick 
transfer a drop of it to the surface, letting 
it spread out into a thin layer. In a few 
minutes, the solvent alcohol and ether will 
have evaporated, leaving a film of pyroxylin 
or guncotton on the surface. With a knife or 
tweezers raise one edge of the film and strip 
it off. Place it on a glass slide and examine 
it with your microscope. If the surface was 
marked by irregularities of any kind, the col- 
lodion film will show them. Try taking such 
collodion casts of the mother-of-pearl layer 
and the outer surface of a shell. To examine 
collodion films, use transmitted light and a 
small substage-condenser opening. Dark- 
field illumination sometimes is an advantage. 
Staining the film by mixing a dye in the 
collodion solution will increase visibility. 

Here is a bit of research that you can do in 
your study of shells: Make a cross section of 
an oyster or other shell, and examine it with 
your microscope to see exactly how the 
prisms look when sliced lengthwise, and how 
the mother-of-pearl layers are arranged. 

You think that’s too difficult, slicing a 
piece of hard and brittle shell? It’s fairly 
easy. You use the same technique employed 
for making sections of coal, bone, and other 
hard materials. Briefly, the process, which 
has been described in detail in an earlier 
article of this series (P.S.M. March ’38, 
p. 96), is as follows: Break a shell in two and 


(Continued on page 236) 
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ABOUT 5" WIDE, 


ALTERNATIVE DESIGNS WALL, 


Neat Way to Hang Objects 
on a Plastered Wall 


EAVY objects may be hung on a wall 

without noticeably marring the plaster 
by the method illustrated. A sixpenny fin- 
ishing nail is sharpened to a needle point 
and driven into the wall at about a 45-deg. 
angle. On this is hung a plaque made as 
shown. This will hold a surprising weight; 
in fact, two such plaques 4” by 6” easily 
hold a Civil War musket. 

For lighter objects such as T-squares and 
triangles, it is sufficient to drive in a nail 
as described and cover the projecting part 
with a dowel through which a hole has been 
drilled, or anything that will form a suitable 
peg.—JACK HAZZARD. 


Wooden Hooks Support 
Attic Clothesline 


WOODEN hooks made from scrap plywood 
pieces about 3” by 9” as shown are con- 
venient for supporting a clothesline in an 
attic or a basement. Fasten the line at each 
end and screw a hook about every third 
joist. It is best to stagger the slots when 
placing the hooks. .The line is unhooked 
while clothes are pinned on.—M. S. DEMY. 
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Do You Own A 
RAILROAD? 


Here at last is a brand new and complete hand- 
book for the Model Railway enthusiast. You will 
be amazed at the abundance of valuable and work- 
able ideas it gives you. You will find dozens of in- 
expensive additions and fascinating improvements. 
You can save real money building and laying your 
track, making an automatic signal system, con- 
structing bridges, culverts, tunnels, stations, sema- 
phores, water tanks, coaling trestles, roundhouses, 
turntables, crossing gates, switches, etc. The de- 
tailed instructions and diagrams in this great book 
make it easy. 


Every Model Railway 
Enthusiast Needs This New Book 


How to utilize every bit of available space in laying 
out your system. How to provide for realistic landscape 
and scenery. The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, and wheels in 
your own shop. Complete, easy-to-follow instructions 
for building every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, caboose, day 
coach, pullman, baggage and observation car. Complete 
plans, specifications, drawings, diagrams, instructions, 
and scale blueprint for building the popular Atlantic 
type locomotive, 


For The Beginner Or The Expert 


How to arrange for proper power supply—making an 
illuminated panel board and dispatcher's track diagram. 
How to build and install a block signal system, remote 
train control, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in complete 
detail, with this guide book beside you. This great new 
manual of simple instructions, prepared by the editors of 
Popular Science Monthly, is guaranteed to please or 


money back! 
BRAND NEW! 
Just Published! 
256 Pages 
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POPULAR SCIENCE MONTHLY, Dept. 79 
353 Fourth Ave., New York, N. 


Please send me your new 256 page, cloth-bound, book, “MODE! 
RAILWAY When the book is delivered I will pay the post 
man onl 00 plus a few cents postage. in FULL PAYMENT. 
My understanding is that after examination, I have the privilege 
of returning the hook within 10 days and you will refund my 
money in full. (Jf you prefer to pay now we pay postage.) 
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Looking at Shells 


with Your Microscope 
(Continued from page 234) 


with a file or rough stone make one of the 
edges flat. Then, with a fairly fine abrasive 
stone kept wet with water, grind this edge 
smooth. Finish by polishing on a very fine 
razor hone, also wet with water. With a 
hack saw, or by some other means, cut a 
piece from the shell, near the smoothed edge. 
Mount this piece, flat edge next to the glass, 
in the center of a 1” by 3” microscope slide, 
with hot balsam. When the balsam is cool, 
and the piece sticking firmly, grind and pol- 
ish as before to a thickness of a few thou- 
sandths of an inch. 

Usually the section will be clean enough 
after washing to examine without removing 
it from the glass slide. For a permanent 
mount, simply cover with balsam and a cover 
glass. By this method, you can grind and 
polish other shell sections to show the prisms 
in cross section, the nacre layer, and so on. 
Often it is necessary to grind and polish only 
one surface of a thin shell. 

Thus you have found that a typical mollusk 
shell, such as that of the oyster or mussel, 
consists essentially of three parts: The outer 
protective layer of animal membrane, called 
the periostracum; the intermediate and 
strength-giving prismatic layer made up of 
limestone blocks incased in membrane; and 
the inner layer of nacre, or mother-of-pearl. 

This study of a shell may lead you into a 
more thorough investigation of the micro- 
scopic wonders to be found in the sea. One 
of them is the cuttlefish bones you can buy 
for a few cents in a bird store or at the ‘‘five- 
and-ten.” They are not really bones but are 
the boat-shaped shells of the cuttlefish, and 
consist of limestone. They are carried inside 
the fish, like a stiffening rib or beam. Cut a 
cross section from a cuttlefish shell (which 
is easy because the material is soft enough 
to be worked with a knife), and examine it 
with your microscope. You find a series of 
layers, like the floors of a building, separated 
by numerous parallel ‘“‘columns.” Now make 
a longitudinal section by slicing parallel to 
one of the layers, and you discover that the 
“columns” really are ribbons of material 
that wind about in erratic fashion, acting 
like strips of bent or corrugated iron to sup- 
port the successive layers. 

From the sea you can obtain sponges that 
show various structures in their silica skele- 
tons; diatoms, protozoans, and plants and 
animals in endless variety, for microscopic 
study. Any of these might provide material 
for days of observation without becoming 
tiresome. 
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Twin Flowerpot Holder 
of Dutch Girl Design 


HIS unique flowerpot holder is in the form 

of a Dutch girl carrying two large pails 
from a shoulder yoke. Draw a full-size pat- 
tern for the fig- 
ure on %” thick 
wood. Scroll - saw 
it to shape. Then 
make the base 
from two pieces 
1%" by 4” by 10”. 
Through one thick- 
ness of the base 
cut a notch to re- 
ceive the tenon be- 
low the girl’s feet, 
and two holes to 
fit the ends of the 
small flowerpots. 
Fasten the two 
thickness with sev- 
eral screws from 
beneath. Use cop- 
per wire for the 
handles of the 
“pails” and for the 
“ropes.” 


Pattern drawn on squares 
to facilitate enlargement 


The base is made of two thicknesses. A notch and 
two holes are cut in the toppiece before assembly 
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PUTS EVERYTHING- 
IN- PHOTOGRAPHY INTO YOUR HANDS 


and money back in your pocket! 


Send at once for the big FREE book that covers 
everything in photography. It’s all camera, and all 
value! No “teaser” bargains in this book. Every item 
on every page is priced low, and there are 40 pages 
packed with nationally-advertised cameras, equip- 
ment and supplies. We buy in large lots from leading 
manufacturers and pass the savings on to you. We 
add our own guarantee to that of the manufacturer. 
Mail coupon below for your FREE copy of the guide 
to the buys in photography. Send today. Save money. 


@ COMING TO THE FAIR? Visit our vast camera and 
radio showrooms in New York. It's an education! 


@ TEAR OUT AND MAIL THIS COUPON for FREE 
catalog of 1001 "buys" in photography. Get the best for less. 
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SHOP WORK 
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Send me the coupon below and I'll tell you all about my quicker, easier way to train for your start 
towards a better pay job in electricity and about the Extra 4 Weeks Radio Course I am now 


including at no extra tuition cost. 


vet your training FIRST—Then pay for the greater part of 


it in easy monthly payments starting 60 days after your regular 12 weeks training period ends. 
Electricity offers to many the opportunity for a better job, more money and a real future. Get 
into a fascinating well-paid field where trained men make good money. 


LEARN BY DOING ON REAL 
ELECTRICAL EQUIPMENT 
NOT BY CORRESPONDENCE OR HOME 
STUDY BUT RIGHT HERE in the Big Chic 
Coyne Shops you *LEARN-BY-DOING" on real 
motors, dynamos, generators, et 
wind real armatui wire hous 
switchboards. FIR: 
thing... Then — YOU DO IT YOURSELF. Can 
you imagine an easier or quicker way to Learn? 
DIESEL, AIR CONDITIONING 
ELECTRIC REFRIGERATION 
Training NOW included in these important 
branches of Electricity without extra tuition cost. 
This valuable instruction should offer you more 
opportunities in the electrical field. 


H. C. LEWIS, PRESIDENT 
S00 S. Paulina St., Dept. B9-73, Chicago, III 


MANY EARN WHILE LEARNING 
EMPLOYMENT HELP AFTER GRADUATION 


If you need part time work to help you pay living expenses 
while training, my Employment Department will help give 
you this assistance. After you graduate, you get FREE Life- 

time aployment Service. YD COUPON TODAY 
FOR FULL PARTICULARS. 


the coupon NOW. My Big FREE Book is full 
of facts and photographs which tell you about 1 
Coyne Training. I will also send you the 


Pay - Tuition - After- 
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Graduate 
Life- 
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Employment Offer, 
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Lou Sloan (center), engineer on the great All-American Canal, pauses to enjoy a mellow Camel, | 


“FOR SMOKING PLEASURE AT ITS BEST | 


LET UP_LIGHT UP. A‘ CARER 


L. R. SLOAN, JR., IRRIGATION 


DL LOU SLOAN directing a giant shovel that grabs up 25 
important link in the All-American Canal tons of dirt per scoop. Men in this barren country work 
that winds over the desert from the Colorado _ like pioneers—find few high-spots in life. So Lou and most of 


River to California's Imperial and Coachella his fellow workers are grateful for the true smoking enjoy- 
Valleys. Lou says: “Out here, where the heat ment they get from Camels. "I like Camel’s mellow mildness 
hits 120 degrees, it's mighty and delicate flavor,” says Lou. “True mildness” and “flavor” 


pleasant to LET UP—LIGHT are words that Camels put into many a smoker's mouth. 


UP A CAMEL,” ee Smokers enjoy Camels more because there's more to a Camel. 
=, 


“Mild as a Camel’ is a Camei 
smoker's way of describing 
anything that is mellow and FOR SMOKING PLEASURE 
smooth, Such a cigarette is 
worth trying. Decide now to 
smoke 6 packs of Camels. 


AT ITS BEST— 
Learn why they are the largest- 
selling cigarette in America— 


CAMEL... 
a matchless blend of finer, 


MORE EXPENSIVE TOBAC. | ™2ighGgaouusnef’ THE CIGARETTE OF COSTLIER TOBACCOS 
COS —Turkish and Domestic. 


Copyright, 1989, R. J. Reynolds Tobacco Company, Winston-Salem, N.C. 


